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Publications 
MACKENZIE VALLEY PIPELINE INQUIRY 


(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
CROWN LANDS WITHIN THE YUKON TERRITORY AND 
THE NORTHWEST TERRITORIES; and 
fo} FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
/ WITHIN: THE) NORTHWEST. TERRITORIES, ‘ 
FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE § 


TNE MATT PER HOF APPLICATIONS: BY EACH? OF | 


and 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 4 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, : 
OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE 

PROPOSED PIPELINES ° | | 


(Before the tionourable Mr. Justice! Benger, Commissioner) 


Yellowknifie,; N.W.T. 
September, 18th 1975 
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ALLWEST REPORTING L-TO. 


BURNABY 2, B.C. Hushion, Wetter perg O2.0i7/ 
Shelton, Holtsbaum 


Cross-Exam by Marshall 

Yellowknife, N.W.T. 

September 18, 1975 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

THE COMMISSIONER: Go ahead, 
Mr. Marshall. 

D.H. HUSHION: Resumed 


A.B. WETTERBERG: Resumed 








E. SHELTON: Resumed 





B. HOLTSBAUM: Resumed 
CROSS-EXAMINATION BY MR. MARSHALL CONTINUED: 
Q Mr. Wetterberg, I 


believe we were dealing with a paper, Fracture 


Initiation Propogation and Arrest which is referenced 





at 3b-5.5 of the Foothills application, where it is 
stated that the theories in this Battele paper, dated 


November, 1974, were used to evolve conditions for 





fracture control. We provided you with a copy of that 





| 

paper last night and you've had a chance to look at | 
it. Have you sir? 
WITNFSS WETTERBERG: | 

A Yes sir, I have, 

Q Specifically I directed | 


you to the last sentence on page J-30 of that paper, 
a statement that says "Until a consistent and satis- | 


factory co-relation is found for these materials. that 





‘does predict full scale behaviour, it is impossible to 
accurately specify the toughness requirements of these 


| 
Maveriale KeYrhetgyestion I put sto you was, to ask whether 
| 


or not you consider on the basis of this statement, | 


es that the Battele hypothesis is applicable to the behaviour 
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BURNABY 2, B.C. Shelton, Holtsbaum 


Cross-Exam by Marshall 9208 


of the pipe that Foothills proposes to use. 

A We're very familiar with 
Loves paper "Tt was clad of the opportunity you gave us 
to look at it last night and familiarize ourself 


with this one sentence that you had picked out to 


Support your case. These materials that was the contention 


yesterday that they did not know what materials they 
were talking about. In fact reference new materials 
that Battele tested, they're the low carbon, low alloy 
controlled roll types of material. These materials 
were found to have separations and it was found that 
they were more pronounced in the heavier walled 
materials, particularly in the heavy wall materials 
tested iby CAGPL, the 7/20 material: And .Battele 
concluded from these tests that the CAGPL pipe, that 
their hypothesis did not predict precisely the fracture 
propogation behaviour of the 720 wall pipe. 

Now in this report they do 
say that separations are a function of pipe wall 
thickness and that they are thickness dependent. 
However, the hypothesis and in fact the entire documen- 
tation that they have here is valid for non separated 
lighter walled materials. 

Now the Foothills pipe wall 


material is approximately 40 percent lighter than the 


“materials tested by Battele in these full scale tests. 


Q Will the Foothills Pipe 


materials have separation? 


A Te J Could just conc inde 


here. 
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BURNABY 2, B.C. Shelton, Holtsbaum 
Cross-Exam by Marshall 9209 | 
| 
1 | 
Q im SOrry, £ thought you « | 
2 
had got to the end of your answer. 
3 fi | 
A And as referenced earlier, | 
4 ; 
we do have some experience in 503 wall material and 
5 : : ; 
there has been no separation reported in that material. 
| 
6 | ’ . 
| Now we also appreciate from this 
7 | | 
report, and I quote another sentence in the report, | 
8 ‘ : : 
vous the wast. paragraphm,,.an that section, it says) full. 
9 | 
scale tests conducted on these materials have given | 
10 : d 
confusing results. The confusing results, according to 
Li ‘hme tite ee 
Battele are results that they have found/very difficult 
12 ; , : 
to propogate sheer fractures in high toughness material. 
3 : : af 
That's even under ideal experimental conditions. 
14 ; $s, 
It is these high toughness materials that we're specifying 
15 . : 
in Our pipe, to prevent long propogating fractures, 
16 | 
Q BS Ls fArCLAac (Gas, 
17 i : ] , 
specifying high toughness materials? 
18 
A They were I understand at 
hy) 
one time specifying high toughness materials, that's 
20 
COLreCu, 
24 ; 
Q PeGonmlt think there~s, any 
22 
disagreement abou tithe GitttCulty In-gqetting a) crack 
23 
to propogate the material of a very high toughness. 
24 
I think Arctic Gas and Foothills are on common ground 
25 4 
On thatapoint. lt so very difficult, even under con- 
26 | 
Beolied test COnci tions to get <a crack to propogate. at 
27 
all. There's no disagreement about that. | 
28 
TEE COMMISSIONER: Mr. 
29 | 
Wetterberg, there is no disagreement about that, is that] 
30 
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Hushion. Wetterberg 


w BURNMENE 2) Bucs Shelton, Holtsbaum 
Cross-Exam by Marshall 9210 | 
| 
} A The last statement, there | 
2 | is no disagreement. They are very difficult to propcgate 
3 in high toughness materials’. 
4 MR. MARSHALL: 
5 @) Sir, just specifically on 


6 this point of separations, what about the pipe that will 


{ 
| 
wie be used in the Foothills projects, will it have 


8 | separations, or do you know? 
10 because we have not looked at all of the test data from 


9 A I can't answer that ! 
iat that pipe. But as el’ ve indicated, 503 material did not 
| 
| 














2 have any separations in it, and I don't know whether 
B3 the 540 will have separations in it. But it is | 
| 

14 | thickness dependent, so the lighter the wall, the less | 

15) you're going to have of this particular problem, | 

16 MR. SCOTT: Mr. Commissioner, 

7 could I ask the witness to get just a little closer to | 

18 the microphone.- His voice tends to drop off a little 

is9 bit, as he seems to be dealing with Mr. Marshall 

20 right underneath him, 

ok MR. MARSHALL: 

22 @) Well in the end result, 

23 Mr. Wetterberg do you feel that you can rely upon | 

24 | the Battele hypothesis to predict the fracture arrest | 

25 | behaviour of the Foothills pipe or do you feel that you | 

seu) = €an't rely upon it? | 

a7 A We feel that that is : 

28 | perhaps the best available information in the industry 

29 | to date to handle this particular problem. | 

30 mee Well perhaps it would be of 
| | 
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ALLWEST REPORTING L.-TD. Hushion, Wetterberg 
BURNABY 2, B.C. Shelton, Holtsbaum | 
Cross-Exam by Marshall 9211 


1 some interest to you sir to know that Battele have 
2 indicated to the advisors of Arctic Gas that in their 
3 opinion, there are too many unknowns and extrapolations 


4 to use the Battele hypothesis for the Foothills pipe 





=) unless there's been verification experimentally? 


6 I have correspondence I can refer you to. 
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Hushion, Wetterberc, 


ALLWEST REPORTING LTD. 919 
BURNABY 2, B.C. Shelton, Holtsbaum 




















Cr. Exam. by Mr. Marshall 


A I can't comment on that, 
I haven't seen what they are basing that theory on or 
opinion on. They certainly have not experienced tests, 
full scale tests aa any o®pour pipes 

THE COMMISSIONER: Why don't 
you produce the correspondence for -- 

MR. MARSHALL: I have the 
letter of July 28th, 1975 from Battele, signed by Mr. 
Bogs iver. it's addressedetomigsueurcel] at Northern 
Fnaineerinc. 1 will provide apcopy,of. the, lettergto 
the witness. 

MR SGOLT #hel Sent p.gdo ing tebe 
marked as an exhibit or for identification? 

THE COMMISSIONER: Well I think 
it .should be. 

MR. MARSHALL: Yes, Mr. Scott, 
we will have an additional copy prepared for the -- 


for entry as an exhibit. What number would that be? 


254? 


(LETTER .RROM BATTELE TO-NwE.Sé JULY 28th,1975 Re 
COMMENTS. ON THE FOOTHILL USAGE OF BCL FRACTURE 


HYPOTHESIS MARKED EXHIBIT 254) 


WITNESS 
WETTERBERG: 


in this second paragraph here that again they are re- 


A Mr. Marshall, they say 


emphasizing the fact that materials, that their 
philosophy or hypothesis relates to materials without 
separation, and I just point that out to you. 

MR. MARSHALL: 


O Well I think it would be 
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Husion, Wetterberg 9213 


ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. Shelton, Holtsbaum 




















Cr. Bram. —by-Mreerarshal 1 


unreasonable to cross-examine the witness on the document 


until he has had an opportunity to review it in some 





detail. 
THE COMMISSIONER: Well carry 
on with other matters then, ~-- 
MR. MARSHALL: Yes I will sir. 
THE COMMISSIONER: -- and we 
Walieretvrnecce. that later. | 
MR. MARSHALL: | 
O Mr. Holtsbaum, in your 
evidence’ you address the question of the posswbad ity) oF 
corrosion problems connected with the use of fracture 
arrestors. I was wondering whether or not you have 
conducted any studies or experiments related to this 
poms 
WITNESS HOLTSBAUM: 


A Not directly with fract- 


ure arrestors as such. They have a very iMnted appli- 
cation so there's really none available to test. | 

. QO Well then iff there have 
not been specific studies, would it follow that your 
views as to possible corrosion problems relatedwto the 
use of the particular type of crack arrestor that you 
dealt with in your prepared evidence, are simply at 
this point preliminary observations? 

A When you speak specific— 
ally of crack arrestors or fracture arrestors, this may 
be true, however what concerns me most in this regard 
as a corrosion anc eee a dealing with soil side corros- 


ion, is that on the particular type of arrestor that 
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i I described, where there is a band around the pipe, 

2 that maybe in electrical contact with the pipe, should | 
ay corrosion occur in the annulus between the arrestor 

4 and. the pipe, cathodic protection cannot, control athis 

5 corrosion. Cathodic protection is a means by which a 

6 | corrosion engineer can attempt to control the corrosion 
7 on the pipe after it has been installed. | 
8 I would have to maybe go back 

9 and say, that I have indicated that corrosion is signi- 
10 ficantly reduced because of the lower temperatures. | 
hh G @) Yes, that's another point 
2 I want to get to you with in a moment, but sir with 

b3 respect to the possible corrosion problems that you as 
14 | may develop with the use of a particular type of crack | 
15 arrestor that you discussed in your evidence, is it your 
16 opinion as an expert in corrosion that you would be | 
17 able to develop solutions to prevent corrosion from | 
18 occurring: al fsuch an appli cationwere used? | 
9 | A Are you referring to a 
20 solution that one be introduced between the crack 
21 arrestor and the pipe? 
oe @) Do you have an answer to | 
23 the. problem? Basically, that's what I'm getting to. 
24 Do corrosion engineers have an answer to the type of 

25 | problem that you say you foresee with the use of this 

26 -- 

| 

27 A I think I indicated later | 
28 On. inthe testimony, that if this particular type of | 
29 arrestor was used, the ideal way to prevent it would be | 


1 





| 
30 to initially prevent any water entrance into the 
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annulus. 

@) And this could be done by 
sealing off the ends of the crack arrestor? 

A Yes; "if you could demon- 
strate to me that this could be done practically and 
effectively. 

Q This is something that 
you haven't studied? 

A Well, no, we are not enter- 
taining crack arrestors, so I haven't been commissioned 
toestudy this’ 

Q Mr. Hushion, perhaps if I 
could just recap briefly with you some of these points 
that we have been going over. On the question of the 


Battele hypothesis and whether or not it can be relied 


on to predict the fracture arrest behaviour of the Foot-| 


Wilis" pipe, do 1 take at Seen from my discussion 
with you and Mr. Wetterberg that Foothills doesn't 
really now know whether or not it considers that the 
hypothesis will predict the behaviour? 

WITNESS HUSHION: 

A No, I believe that we 
feel more inclined that the hypothesis is satisfactory 
for our parameters and specifications. 


a) Dovyou reject, then the 


= 


that 
suggestion,/without experimental verification of the 


application of the hypothesis, that there is no basis 


for making that assumption? 


A It probably would be of 


assistance if we were to have tests run, however, I 


| 


| 





| 
| 
| 
| 
| 


| 
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1 think until we feel that -- delve into the material | 
2 that's been presented here and follow it through a little 
3 bit more in what we are seeing about what Mr. peceechere 
4 has mentioned as far as these pliations, these separat- 
5 ions that are involved, whether they are that much 

6 | concern to us with the wall thickness we are looking at. 

yl I think we will continue to study that, but at this time 

8 we still feel that the work that Battele has done pre- 

9 viously has been progressive up to a point, where they | 
10 got involved with the Arctic Gas specifications in all 
Li} areas of the wall thickness and the grade and what-not, 
12 and there is a plateau there where it suddenly has | 
be fallen off. We think that the specifications that we | 
14] have now still would adhere to the hypothesis. 

15 

16 | 
7, 

18 

19 : 

20 

Pant 

ae 

23 | 
24 | 
25 | | 
sa 

27 | 
28 | 
29 | 
30 | 














ie 7 


MERA = a 


re “w a pense | 


t 7 

fetsetam att dant eviah -= nits acts? 

i 

gissi{f e devoria ff wol lot bas. ote eel nq As sad pe" se 


nk rom tid ? 


m | 
t 


.26 caENoo! 5 ow enaenktoid?d [isyv. sd#t Agiw eu of caren y 
i 









Listers aM ve 





crsdisesstoW 13M) ssw svads ee om o + 











- 192 92973 .enoijsilq saght ee 16 Save ioksaem end 





_ . 
jinum asd3 exs yeds wertedy  bavlovint sie tend anos 
7 - 


amis a@hfit je stud ,tadd ybude of suntan Litw ow AninAs 
a 


-gec agrob esd eleasssa gedi Yrow sit gend (6s? I Ligs ew 


a15riw 1log #8 OJ qu SVieesrooTd asad esd ylayoiv 

> a anitine . 25° of4togA orld, AXtw bev lovat zoo 
| + 

$Hriw Bre si 't bas seentoingd Liaw oit 70 Seees 

- - 

7: civ etedj wsoteig 6 af s7zoi9 Sas 
| : * » <« — 

Jans eanoiteoe je wid Satg-Antas @W -.230); cetied 

Lronts i ent o: exesibs Blrow five won eyvsd 





ALLWEST REPORTING L-TD. Hushion, Wetterbera, 


BURNABY 2, B.C. Shelton, Holtsbaum 9217 
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Q But there's qualification | 


in your opinion, because of the -- | 
A Well, I don't think you | 


ever want to be stagnant in this thing, we're continually 


Lookingatonbessurestheat) itf is) right) ati all,times. | 
| 


Q Well sir, that leads into 
the next point really, that I was interested in, that 


the crack arrestor tests, the three tests that have been | 


conducted by Arctic Gas, or at the request of Arctic 


| 


Gas by Battele have been to conclude that crack arrestorg 


ao stop cracks and they consider that to be sure evidence 


} 
' 





that they're going to be able to successfully stop, in 
the wery unlikely vent that, any. occur, Do J,take it 
thats vou simply dontit.accept the;results of, those 
tests? 
That is correct, really, ! 
A / There, have been jtests, and | 
there are so many variables involved. as you know, in 
looking at them. Some of the fractures were arrested 
ansthhe, booyriof the\pupe,;, «some, entered? iri some jwere | 
arrested, there were two, if I remember correctly that | 
were arrested in the crack arrestors, but the pipe had | 
varying velocities, it had varying notch toughness, in | 
many areas. As I recall, one of the tests completely | 
jumped over the crack arrestors, the weld went and it | 
went; ‘tothe ther side of the weld. In fact the whole | 
joint was thrown some 800 feet from the test site. I | 
think these are enough things to cause concern and really, 
it seems to me a little premature to do this. On top | 
{ 
of the tests there are some things that they haven't | 


; | 
done, as we were trying, to point out yesterday. There | 
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are stresses that have not been checked or tested to date. 
Theretse«ethis problem of this continuity in the pipe 


| because of the arrestor on it and Mr. Holtsbaum has 








just pointed out that there needs to be some work done 
in corrosion and concern of this. Peally what we're 
saying is that further work has to be done. If you 

| put one of these arrestors on the ‘top+ofespiral «weld 
pipe have they checked the problem of this arrestor 
under tests onto the weld of the spiral type for 


example. Has this been done? What would happen under 


a hydrostatic test condition, when you have one of thes 
bEwlhacceptgyour,fourefootranrrestony sThat'sra typical 
one say for example. What is the effect of the 

stresses under a hydrostatic. test condition. This 
hasn't been really answered as yet. We feel that even 
in the hydrostatic test, if this is put’ on, there are 


what amounts to almost a joint per mile that wouldn't 








| 
actually have a satisfactory yield test in the final | 
answer. I think these are the type of things that 
we're objecting to, and until such time as those are 
proved, personally, I have great diffiieultyain 
accepting them. 
@) I think there are two 


aspects to the matters we've been discussing. If I 


Gan sattenpt tonsimplifyvnit aylitthe sbit,.othe first 





Pts. jag -to athe cubikbtyie& erackrarrestors, oiThat dis, do 
mhey iwouk, andrisyityiatn (to say. that +thene's simply sa 
dpifevence Gfyprofessional opinion, engineer to engineer, 
between Foothills and the Arctic Gas organization as to 


the utility or effectiveness in stopping the propogation 
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‘opinion as to something that may be a problem but you 








Cross-Exam by Marshall = al ee, 


of ductile fractures. of the crack arrestors that have 


been tested? 





* Is that fair, you're proceeding 
from the same data base and you have one opinion, and 
other engineers have another opinion, That's what it 
gets down to. 


A Well, 3t- appears to be: if: | 





you're telling me that they have this opinion, 

Q The other aspect of it 
is, as I see it, is you say that aside from utility 
AAS you see that there are potential problems tha 
may be created because of the use of crack arrestors and 
the first that you mentioned was, the possibility of 
stress problems, and it's clear is it not that that 
is something that has not yet been studied by Foothills? | 
There are some tests proposed and they're getting underway 


but nothing has been done. | 


A Much of it has not been | 
studied by anyone. 

@) To your knowledge? | 

A To my knowledge, yes. | 

Q So inimaking.that 


statement, in challenging the crack arrestors on that 
ground , Foothills does not yet have experimental 


data behind that opinion. It remains a question of 


don't yet have experimental results to verify that one 





| 
Wavy Or the jether? 
| 


A Well it seems that you hava 


this around the other way, Mr. Marshall. What we're saying 
| 


| 


| “eree 
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Cross-Exam by Marshall 9220 | 
‘ is we can't accept the use of these things until the Pests 
‘i of nearly all this data and other things that haven't 
: been thought of yet, need to be contended with. 
: Q Well surely Mr Hushion, 
: there may have been work done that you're not aware of? | 
rl A I'm certain that’s | 
a probably Light. 
aH Q We're dealing with what 
; Foothills knows in making these assertions that have Beet 
sie made in its evidence. That's what I'm interested in. 
= inemakcing thas assertion, that there may be stress 
a problems, if Foothills has any experimental data, to | 
ae back up that assertion or is it simply a matter of 
= opinion as to a possible problem? 
a A if Suan CONCerly <O Us, 
og Q it's .a concern to you. 
il And you’re going to carry out some research in that areal 
“4 enrough wDr. Glockner? 
asa A Les, 
re Q Fine, now about the | 
si possible corrosion problems that the panel has indicated 
oe may arise with the use of a particular type Of crack 
a arrestor and the witness made it clear that he wasn't 
- sure which particular type would he selected for use , 
ia It's clear that there has been no experiments or 
ms tests conducted to determine just what the nature of that 
= problem might be. It remains again, in the area of | 
a a concern that a corrosion engineer has in that area? | 
- A Well we're not attempting | 
a to prove the success of crack arrestors. We concluded that 
| 
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that there is a much simpler way and more satisfactory 




















way to do this. JY don't think we are intending to 
use crack arrestors and are pointing ourselves towards 
all the studies that would prove their validity. 

Q Well the simpler way that 
you've mentioned, involves derating of your pipe from 
1440 to 1250 with 15 to 20 percent loss in throughput? 


A Yes, we think» it's >more 


fitting for an Arctic pipeline and we feel also that the 


introduction of, no matter how many tests are run on 
crack arrestors,to introduce another dimension such as 


that into a unique pipeline in its own sense, with 


enough problems as it is, without introducing one more. 


Q I see, so you see there 
are -- there is a concern recognized andyour approach 
is to take one engineering solultion and the Arctic 
Gas approach is to take a different one? <AGain, we've 
got a difference in professional opinion as to which 
is the best route to go. 


A Yyourmay putlit that way, 


yes. 


Q Just before leaving this 


matter of corrosion, as I understood the evidence of Mr. 


Holtsbaum, that while he hasn't conducted specific 
‘tests on this, there are solutions to the type of 
problem that he foresees, known to the corrosion pro- 
tection industry. Measures can be taken to deal with 
the type of corrosion problems which might arise. 


WITNESS HOLTSBAUM: 


A ARe you directing that to 
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me, Mr. Marshall? 


of the panel. Is 


Mr. Holtsbaum has 


has some thoughts 


Maybe in his further studies there may be new problems 
and thoughts that arise that néed to be answered too. 


I don't think he's say he has a solution. 


, 


on this whole point that we've been discussing and 
the hypothesis and the arrest of it and the use of 


crack arrestors and so on, we're dealing with the 


Hushion, Wetterberg | 
Shelton, Holtsbaum | 
Cross-Fxam by Marshall G2225 


Q Mr. Hushion is the head 
that where we end up? 


WITNESS HUSHION: 





A Well” TY don’t know that 


solved the entire problem. He probably 


like everyone else, initial thoughts. 


@) Pri sain any CV Gray 





subject of arrest of fractures, we're not talking 


about their initisation., That"s a separate matter 


restiy isnt ibe. 


to be common ground, with the likelihood of any 


initiation of the fracture is minimal. 


Indeed one on which there appears 
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Hushion, Wetterberg 


Cr. ~xam. by Mr. Marshadal | 


A Well, as I understand it, | 
Arctic Gas will be looking at testing a fracture and 
then trying to arrest it within.this 300 feet that has 
been presented so far. 

O Well sir, on the auestion | 
er enatimey be your interpretation of At sir, but on the| 
question as to whether or not it is likely that a 
fracture will ever initiate, I take it that from the 
evidence of Mr. Shelton this is something that tradi- 
tionally has been something that has been caused by 
thirdepartyractionjra contractor doing some work and 
EUunningd into a pipeline, tMiatVsertAok tthing? 


A Mika SmCOuwwKect. 





0) In dealing with that 
whole question of the initiation of a fracture, we are 
not in disagreement with respect to whether or not it 
is, a likely event or an unlikely event. Roth Arctic 
Gas and Foothills consider it a most unlikely event 
for a pipeline in northern Canada? 

| A iat LS. -correct. 

Q And sir, on this question 

of offshore pipe supply, I think you agreed with me, did) 


you not, that foreign prices have fluctuated but these 





fluctuations have been both up and they have been down? 


A Veciisiiw, roihat wisi fluct— 


2 tiatons | 


| 


Q And the domestic pipe price, 
you are going to provide in with some data as to the 
fluctuations that Foothills has found in the vrrices 


quoted? 
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1 A Did we rnromise that. 
2|| counsellor? | 
3 ; MR. HOLLINGWORTH : I am not 
4 sure whether we did or not. It seems to me it is some- | 
5 thina that Mr. Marshall is auite as carable as we are | 
6 | Sti acettina?l | 
7 | THE COMMISSIONER: I thoucht = | 
8 | that was the big araument about that last night. | 
3 MReA SCOTT <6 SS Lti wasn’ & promised .| 
10 it was ruled on that it would be nroduced as I recall | 
il it. Mr. Commissioner. | 
iG MR. MARSHALL: That was mv | 
L3 recollection as well but I thoucht it best to touch on | 
14] it aqain this mornina. Is that not where we stand, | 
15 sli ery 
16 THE COMMISSIONER: iethink 
Li? so. 
18 : MR. HOLLINGWORTH: Well if | 
as that's what vou thoucht, that's fine. 
20 THE COMMISSIONER: Pathougne 2 
a was the pattern in steel rrices within Canada that it 
S14 | was agreed it would be rrovided. | 
23 MR. MARSHALL: Well, speci- | 
24 fically I had asked about the quetations for the | 
25 | Foothills pipe, not simply a published price list of | 
26 peeteal bythe tonethat, 16 Circulated, to Ene ertee by | 
27 Canadian pipe mills or steel producers. | 
28 8) Then sir, we dealt with 
29 tie question of the experience Alberta Gas Trunk Lines | 
30 Limited has particulars about their experience with | 
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some 40 inch pipe in some locations. I believe I 


understood correctly, did I not, that some of this pipe 


is operating under the precise conditions that would 
prevail or the proposed Foothills system? 

A No six, some of itis | 
refrigerated, for example. 

QO Right, and we looked at 
a number of things, wall thickness differences, notch 
toughness differences, transition temperature differ- 
ences and operating pressure differences between what 


Alberta Gas Trunk Lines Limited is currently doing and 





what Foothills proposes to do? 
A Yess | 
WLINESS WETTERBERG: 
A Mr. Marshall, I think you 
Want to point out though a at this;point. dn? time. the 


materials that we are using though are very similar. 


And the metallurgy behind it is exactly the same as 


what is being proposed for the Foothills. 
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ALLWEST REPORTING LTD. Hushion, Wetterbera, 
sia ma Shelton, Holtsbaum — | 
Cr. Exam. jbvuMr > Manshada' 
I Leis low carbon steels, 
2 ancamiticis the low alloy types of steels and that we have | 
a got an understanding of these manufacturing parameters, | 
4 how these materials are handled, how they are welded 
5 and fabricated in the field, how they may be bent how 
6 | they are operated in the field. | 
7 | QO That well’ may be, Mr. | 
8 | Wetterberg, but we are not talking about this pipe, I 
5 mean and operate under precisely the same conditions 
10 that are going to apply to the Foothills' pipe. Speci- 
bab fically there are differences, as I mentioned. There 
2 is notch toughness differences and transition temver- 
iS ature differences, pressure differences as well. | 
14] Mr. Hushion seems to agree with! 
hs) me. | 
16 A I just wanted to re- | 
7 emphasize that the materials were not really that 
18 different than what you are perhaps emphasizing. 
19 Q Well finally, Mr. Hushion,| 
20 I may be able to set your mind at ease a little bit | 
Paik and tell you that Stelco have reconfirmed to Arctic Gas | 
ved again this morning, their earlier advice they can make | 
23 pipe to Arctic Gas specifications, and accordingly, sir | 
24 you can rest assured that your inability to obtain ee 
25) pipe was not related to Stelco's inability to produce | 
26 | ja Bs | 
el Thank eyo, osx. weThose.arne all | 
28 the questions I have. 
2a | | THE COMMISSIONER: I presume 
30 that the last question was -- 
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Shelton, Holtsbaum 
Cr.. Exam. by Mr. Bell 


MR. HOLLINGWORTH: That wasn't exactly a 
question. 
MR. SCOTT ris ne going to 


place an order? 
CROSS-EXAMINATION BY MR. BELL: 


0 Mr. Hushion, when Arctic 
Gas had its metallurgy experts before us, they indicated) 
that they were investigating the possibility of using | 
an automatic welding machine. I was wondering if Foot- 
hills is also investigating that possibility? 


A Yes sir, I believe I men- 





tioned last evening that we alreadv have experience 
with automatic welding, and are continually following 
this, that is in the development of additional types 

of equipment for automatic welding. I think we would 
say that we would very much intend to use automatic 
welding, where we can arrange this with the contractors 
at the time that we are constructing the pipeline, 
should we be successful. 

O ierecaim thate-L thinks 2t 
was Mr. Holmberg showed us a film of an automatic weld- 
ing machine in operation, and the scene was on a sunny, 
summer day in Texas, anc I was just wonderinag whether 


the difference in latitude would cause you any concern? 


A Well ours was done in the | 
fall. I don"t recall the weather, I think it was quite 


nice which is*usual in-Alberta in“the’ fall, but admitt- 


edly one of the concerns is under Arctic conditions and 
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Shelton, Holtsbaum 
Cr. Exam. By Mr. Bell 


quite some time back before the merger, when my company 





Was), GaSArctic <aS yitswas called then, we did a lot of | 
investigations with respect to working with the Alyeska 
people and the University of Alaska in studies pertain- 
ing to automatic welding in Alaska, which would be under 
ALGELG yocondiLtions, 

Q Well would you then want | 
to have any more studies done to assure you that this 
machine could be used in -- north of the 60th parallel, 
or are you satisfied that it could be used at this 


stage? 





A Well we are very close to 
being satisfied. Mind you, I think you never stop | 
looking at progress and checking things and doing as 
many tests, I suppose, as you can afford or you have | 
time to investigate, but I would think that the possi- 
bilities for automatic welding are probably very aood. 

Q And if this machine were 
to be used, could you tell us what implications that 
would have in terms of the number of welders that would 
be required? 

A It doesn't appear as yet, 


and certainly in the United States with the union 





involvement, the decrease in personnel is not a factor 
at alle eebo May ~be »o. chance, in sthe,pexsonnel techni- 
cians, for example, more easily trained technicians 
can be used to operate this equipment, and I think that 
is probably an advantage rather than a disadvantage 
with the particular problem of the pipeline and the -- | 


Q You are saying then you 





NSC preduedtoW . nedilent sails er as 
mycsdasfor ,aorfede 
[fem .xM yo .mexe .33 
sqmob vie aerte ~aeptem sdf exoted goed emid smog eticp { 
tof s bib ow \aorly boliso esaw SE 2a oiyosA Bae .eew s 
JowylA ada dsiw vatsisow od tosqeexr riiw enol tepioeevnt £ 
iyaqd solbuse ait sdteuaftdA to yoierveviay ant Susy eiaosq ik 
shaw ead bluow doidw .oteblA ak prbaior oidenosee Ge pri c 
ens 7 bbhaeo SitoxA iz 
gasw ass voy biyew bieW Q : is 
ernit tsc? voy. peiveas eae aon z2erbude stron Yité ave of hp 
[lex1sq 203 ofS 16 Met0on == of heel od, Biwos saincam c 
te bear ed Blaop 21 jicd? betielsee voy sts 20 of 
{9PKIE te 
5 trav : ay ILS A a 
O32 teven , deidt I ,wow BalM .beftatsise pated ot 
Son zecidd ontsoeds. Soe eeeapeta os patdool jos 
yev  hoeot?s ceo tov af ,eRoudva © ,278@e3 yas 2 
tea dais bleow 1 sod ,orsepiseevah od ovis faz 
jon = Lev videdere esse, patilew sigentttus 260% salsciie Ice 
a e — ry BI 
3 + sfoitsoif{amt 2edw et If6% wov. bidos. .baen, sg oF ef 
‘ow S62 ateblew to 2zedmua at? to emias at eved Bioow os 
Sbetiupe: od {Ss 
6 *5ert 3'reeob. 35 4 $s 
1oinu edd dziw seeded? Getinl eta at yviatesseo Bee ES 
soins? « ton zs lenncaveu si sasetpeb eid ,deameyievas ac 
Eriioet Jsoneeted edt nt scree Bb odtiyem 31 fips. 2s ,es 
annioindoss hentaxat viiese siem ,alamexe, zo yensio , fet 
ten? an2da bos \,tnengiupe atds eteteqo oF beep sd nBo us 
opainavbselib 6 nsdd isdjex spsinévbs asp .yidsdorg af 8% 
sit Bes suilegtq sdt 3o,meidotg asiuotsxsg od dikw e¢ 
uCy nedt oAiyee B16 LOY 9 ; _ o£ 
' is "a 





APA s 


ALLWEST REPORTING L.-TD. Hushion , Wetterbera 
Bete) cere re Shelton, Holtsbaum 


Cr. Exam. by; Mx. Bell 
Cr. Exam. by Mr. Bayly 























nt would have essentially the same number of people, but | 
2 | with different skills? | 
3 a A Yes, that was our finding | 
4 in our use of this 75 mile run of automatic welding. 
5 I might say that the welds | 
6 | themselves were exceptionally uniform and very good. 
7| Mr. Wetterberg would attest to that. | 
8 | MRe BELL: That’s all that 2 
) have, thank you. 
10 
Dk CROSS-EXAMINATION BY MR. BAYLY: 
12 
k3 a) Mr. Hushton, if I may | 
oe refer you to your prepared evidence at page 7, the last | 
15 paragraph of question 13. | 
16 A 132 | 
by (@) Yes. There's a sentence | 
18 that reads, “Undoubtedly the manufacturers have taken | 
19 into consideration pipe requirements of others before 
20 dedicating one tonnage adequate to the needs of the 
21: Foothilis® project". Now, that left some doubt in my 
22 mind as to whether Foothills had actually asked them | 
23 Or just assumed that this was the case? 
24 A Sancestiat us, wart sot Mr. 
25 Wetterberg's testimony, may I allow him to answer that? 
gh on hee Q Yes. | | 
27 WITNESS WETTERBERG: | 
28 A The manufacturers did, | 
Se fe fact, take are into consideration and it was part | 
30 of their analysis of how much material or how many Poned 
| | 
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of steel they would dedicate to this project, after 
evaluating those orders that they had on their books, 
those orders that they felt were perhaps coming up in 
the future years, and also an analysis perhaps of where 
the industry stood in other projects that were goina 

on besides pipeline, that is the automotive industry as 


well as ship-building, and so on. 
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Cross-Exam by Bayly 


Q So it is more than an 
assumption on Foothills part, you've actually had con- 
firmat ion srom the, pipe manufacturers that they are in 
a position to supply you without depriving their other 
customers in North America? 

A That's. commect.f sits 
their normal business practice for the steel mills to 
assess this before dedicating and blocking tonnage. 

Q While we're on the subject 
of pipe supply, you went into this with Mr. Marshall, 
somewhat last night, and that is you have made a policy 
decision to use Canadian pipe, as I understand? 

A Pia teomoOrrec ts | 

Q Now, you've given evidence 
as well that Foothills has a small section of Japanese 
pipe, in its system, and that Westcoast may have pipe | 
supplied by people -- by suppliers other than Canadian | 


pipe manufacturers. is that correct? 





A Yes sir. 

Q And I take it from your 
answers last night that you aren't able to tell us 
just how much pipe Westcoast uses say from Germany or 
Italy or some other part of the world. 

A I think Westcoast has 


been exclusive users of Japanese pipe. I do not believe 


*‘ that they have any Italian pipe, or German pipe in their 


system, or French, 


Q All right, before coming 


to this decision to use all Canadian pipe, did you look | 
at pipe from other parts of the world to compare the 
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quality? 
| A As eparteof the, Arctic, Gas 
group, we had some: very long and detailed discussions 

















with all of the pipe manufacturers in the world. 

Q So you are then aware of 
the various grades of pipe from other parts of the 
world, at least up until the point when .yousleftuthe 
Arctic Gasigzoup? 

A Yes sir, 

Q Now we had evidence from 
Mr« femereca who is one of the panelists on the Arctic 


Gas Metallurgy panel in which he ranked the various 


pipes. Would you agree with the ranking that he 


made of the various pipes. He seemed to put the Japanes 


pipe very high and the German and Italian very high 


and ranked those above Canadian pipe. 


A I'm not sure what the -- 


MR%  . MARSHALL: May we have a | 


reference, we would just like to check. 


MREeABAYLY :¢hNo;aladon’{t have 
the reference with me and I will be prepared to look 


in the index and get thatperhaps at the coffee break 
ifithatista concern But, it's either adjourn 
now and get it or find out whether Mr. -- whether this 
panel is prepared to comment on the grading of pipe 
from the various parts of the world, 

THE COMMISSIONER: .Do you 
want to adjourn now and get it? 

MR, BAYLY: I'd be prepared 


to do that sir, but I'd also be prepared to do it at 
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1 the coffee break and continue with other matters so that! 
| Wweeaicn' te. interrupt thee flowlofethingst edi could: do 
3 that while Mr. Scott was doing his examination for 
4 
example. 
> THE COMMISSIONFR: Okay. 
6 | MR BAYLY: 
| 
7| Q Now having made the 
8 policy Geciision to Pusel Canadianupipe’,. should) at turn 
3 out that one pipe from another country was significantly 
10 better than Canadian pipe, would that be something that 
it Foothall lsswould ‘considermin ats! choice: of manufactuner 
? 
Aa fOrschLs commodity ? 
oe A Well in our assessment 
AG Onrehne midds) tl idontt? believe that you'allnfind ithat 
the Canadian mills cannot produce the quality that 
ee we're looking for. Now these qualities may be 
ai produced in other countries, but we're specifically 
i interested in Canadian pipe. 
ae QO What 'if pipe from another 
ee country were significantly cheaper than a price you 
es could get on Canadian pipe. would that be something 
es that would influence your decision on where to get 
as this pipe? 
24 
A I couldn't comment on 
pie 
“>| that sir. That would be a corporate decision. 
ie i 
a Q Peahaps Mr. Hushion could 
27 
comment on that. He seems to be in that kind of 
28 pe 
position, 
29 
WITHNESS*HUSHION: 
30 | : 
A Well it's a problem that 
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| 
1 I really don't expect we would get. However, I would | 
é think that we would have to answer that only at the | 
3 particular time. certainty I think in the best 
4 interests of Canada, to use Canadian pipe, we're of 
=) the opinion the pipe that is produced in Canada is 
6 equivalent if not better to anyone else's in the world, 
7 Q All “right; “could tou | 
8 answer my specific question on the price. Would you 
3 Lake tthatintomconsideratiion Pf =vou Yan anto “a ‘Situation 
10 where pipe from some other part of the world of a 
11 Similar sey or the same quality was significantly 
12 cheaper? 
13 A No, I think we would 
14 remain with our policy that we would prefer to use 
15 Canadian pipe in our project. | 
xe Mind you, saying that we | 
1? really don't expect the prices of any offshore to be | 
18 less: Ghanvtthe Canadian price) 'emt"s substantially | 
19 higher at this time, without even taking into consider- 
2% ation the freight charges,if you will, the transportation 
= charges, intmeceiving: offshore pipe .“' Plus?'the fact’ that 
a2 there's always a possibility of these arrangements 
23 and that was what I was referring to when I was talking 
<4 about familiarity with some of the manufacturers. | 
a2 Imagine what would happen oy seneatile) Light. as wt 
a6 ee eit there were something to go wrong, with the locistids 
zt in the transportation of offshore pipe like that. | 
28 Dealing in Canada and this’is “worth dollars; wr 
22 you want to put it that way, in terms of the project, 
ee 20 the delays that you might get involved, if anything were 
| 
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1 to go amiss with your receipt of pipe from offshore 
2 people, would probably outweigh the difference should | 
2 there be any, in the actual cost'of the pipe. 
4 Q Maw Hushion, if I could 
| 
5 turn thatlexample around, and ask you to comment on | 
6 | itiuan thasofashi Ones ifayouaputcallin yourseggsitingstthe 
i Canadian basket and you run into a strike, in the steel | 
8 or pipemilling industry, are you not in the same sort of 
9 position or perhaps a worse position than if you'd | 
10 spread your orders around the world, | 
1] A Well I think there's one | 
12 Chingpaasithat it's much simpler to be in contact and 
13 this is the type of thing that goes on, when you place | 
4 an order with a pipemill. You remain very close to | 
15 them. And I think the distance, the language barrier, 
16 things like this, customs, problems of this ilk are | 
1? the type that would concern you. I think these are : 
18 less prevalent in dealing directly in Canada, 
19 Q All right. You do 
20 appreciate that there could be that kind of problem 
21 though, should there be some sort of labour dispute 
22 in the steel or pipe industry, if you are buying all 
23 from Canadian suppliers? 
24 A Well there's always the | 
25 potential of problems I must admit, yes. 
26 Mr. Wetterberg points out | 
27 | that we haven't missed a construction date yet. | 
22 : Q Well I'm glad to hear 
ed that. 
EES THE COMMISSIONER: You mean 
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Tl  acrn? 
2 A Yes sir. 
? MR. BAYLY: | 
: QO NOW 
e A I think our customer, our | 
6 | prime customer, ,-Trans Canada Pipelines eee se 
“a QO Iéyeh cold: reter von | 
S to page 18, on the subject of atmospheric corrosion 
? control. Question 44. Now I gather that you will 
+0 in a similar way to Actic Gas, face the situation where | 
+4. Depew) babe «Stock piled gor apperiodsof time prior .to 
12 : 
CONSE LUCE LON? 
a A Yes sir. 
14 : 
Q And during that period. 
oS you may face your worst problems of atmospheric corrosion, 
Lb would that be fair to say? 
1 Re 
d A May I pass this one to | 
1 eo 2 : 
, Mr. Holtsbaum, this is his testimony also? 
i: 
? O Yes.. 
20 ; 
WITNESS HOLTSBAUM > 
sia A This would depend where 
ee it was tockpiled and for what period of time. The 
2 
23 atmospheric corrosion rate in the north is generally 
24 ; : : 
very low, with the possible exception of being near 
25 
the ocean, 
26 
QO This was my concern and | 
27 | 
this was something that was brought up during the cross 
28 | 
examination of the Arctic Gas panel, that there may be | 
29 
some stockpiles in the Mackenzie Delta or close to 
30 
a your hookup point with.the Taglu plant, which may be 
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influenced by sea air which may have a very corrosive 
effect. Are there any special steps you would take in 
thatekind of a er ccr eile Situation, to ensure that your 
stock of pipe didn't get pitted or rusted? 

A The schedule of stock- 
piling or the time element involved would have to 
be investigated. Certainly if the pipe is not coated 
prior to shipment, probably a low grade temporary 
coating could be applied to the pipe to prevent 
corrosion for the period of time that it is stored. 

Q POLE ete itty 

WITNESS HUSHION: 

A Mr Bayly may I add 
some comments in there please. I think that this is a 
problem that is more prevalent to Arctic Gas since it 
as more in’ dine with their leg, the coastal route, say 
from Prudhoe Bay to the tie in point of our proposal. 

QO Yes, 1. realize syou.'don’t 
face that problem unless you do cross the Delta and go 
over to Alaska. 

A Thats correct.. 

@) Now, aS I understand one 
of the corrosion problems may be too that you may do 
a factory coating of pipe but ‘in handling that coating 
may be disturbed or what I believe you call. holidays” 


may be Created “on the surface of the pipe, is ‘that 


2 
pea WITNFSS HOLTSBAUM: 
A Yes, that's correct, 
Q Are you recommending that 


there be some sort of inspection of pipe at stockpile 
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L sites to see if this kind of damage has happened to 


2 sections and so that repairs can be done at stockpile | 





sites? 
4 A No, normally this repair | 
> would be done during construction because further damage 
Could occur from the stockpile to the construction. site, 


Repairs would certainly be made before the pipe is 





installed, | 





9 Q Allright, is there a nethod 
of coating the pipe with the various anti-corrosion | 
devices ree: will work in the extreme temperatures that 
you would anticipate facing during the construction 


period? 
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A There will likely be say, a 
special pre-heatment before these repairs could be made, | 
but yes, we feel that this problem can be solved. 

Q All right, now when you 
say this problem can be solved, I take it at this point 
no testing has been done to see whether it actually has 
been solved? 


A MaWedl might Gee that 





pipelines have been installed in extremely cold temper- 
atures in Alberta and in western Canada. 
: Q But not near the sea? 
A Oh you are referring to 
marine? I don't really see the difference there. 


Q I'm thinking of the corr- 





osion problems you may face in recoating you mav have 
to do close to the Arctic coast. 

A Well I'm trying to appre- 
ciate what you are getting at there with the -- 

Q Well let me give you an 
example. 

A The cold temperature is 
really the concern that I have, and we have to get 
around this. 

0 ALieriohty now what 1 
want you to tell me is whether or not you have done the 
kind of experimental work to see whether this problem 
can be overcome, whether you can repair any coatina 


damage at the time of installation of the pipe which is 


when you say you anticipate doing it. 


| 
| 


A There are several different 


| lle ei aa 
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types of coating available, and the decision as to which | 
type of coating has not been made. However, before chee! 
decision is made, this is one of the problems that have | 
to be solved before that coating would be acceptable. 


| 
QO Well will you be doing | 
some experiments on the various kinds of coatings under | 

| 


extreme temperatures, say this winter? 


A Maybe, I'm not very clear, 


there are coating materials available at the present 


time that can be installed in cold weather, and they can, 


meet all’ your requirements. 





QO But when will -- 

A Using procedures for cold | 
weather. 

QO jell I take it from your 


evidence, sir, that you don't know which coating will | 
be the most useful, the most appropriate. Is that fair 


tousayy atbathis; point? 


A We are still reviewing 
the various types of coating that are available, and 
there has been no decision made as to which one, if that 


answers your question. 





O Yes, well when will you | 


be able, to tell us? 
| 
| 


A Eimmsonzuy), Tecan bodreally 


( 


give you a date. Some of this depends on the imferm- | 


ation that is going to be supplied by manufacturers. 


Q Ves, enithinke-- 
WITNESS HUSHION: | 


A May I comment, Mr. Baylv,| 
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pisase?ini justrmightsadd thatithis is in a period of 
research, perhaps. Coatings are continually coming on 
the market, and we wouldn't make the final decision 
until we are right up-to-date with the latest, but I 
might add that just very recently Alberta Gas Trunk 
Lines has bought su€ficient coating to run a three 
mile test on some of the work that is being carried 
out this late fall or perhaps early winter, as a means 
to stay abreast of the latest developments. 

@) So we will know sometime 
during or after this winter how those tests) went ,si1 
take it? 


A Yess. thatwuas correct. 


Q Al luriocht. 4 -Penhaps,aMr . 


Commissioner, Foothills will supply us with that inform- 


ation when these experiments have been carried out. 

My concern, Mr. Hushion, is 
that by coating in the field you may be using certain 
substances that we would want to know about, in case 
if they escape an spill, may have some detrimental 
effect to the environment. 

A Absolutely, sir, and so 
would we. 

MR. BAYLY: Mr. Commissioner, 
with the exception of the question which is based on 
the reference to Mr. Holmberg's ea maces are 
all the questions that I have. I haven't checked with 
Mr. Scott, but I saw his eyebrows raise when I said. 
eu hd go and get chat question while he was doing his 


examination. I hope he Goesn't mind if I ask it at 
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some point after he is finished. | 
CROSS-EXAMINATION BY MR. SCOTT: 


Q Mri. i(Hushion yal was ,-'5 


| 
| 


guess interested in the debate about fracture arrestors.| 


Let me see if I understand. Is it your position, leaving 
aside the arrestors for the moment, is it your position | 
that the Arctic Gas Pipeline proposed is more susceptibl 
to fractures than yours? 

A Ves sir, I believe that is 
correct, because the outcome of one of those fracture 


tests and the hypothesis, is the fact that they require 





a much higher notch toughness, I believe in the order of 
120 foot pounds, something like that, which is beyond 


the capabilities of the present market in pipe. 


OQ So leaving aside your 


observation that your pipeline is pretty good, leavina 


aside your comments about your own pipeline as being 
Superior, I take it it is your judgment that their pipe 


= 

line is more susceptible to fractures? 
A Well if we accept the 

{ 


theory that there is a problem of ductile fracture, 
then the only way to contend with it is to put it into 
the body of the pipe, and from the tests run and the 
calculations, and this is the reason that Arctic Gas 
has reverted to crack arrestors, in essence because of | 
the high notch toughness requirements they don't have 
dity alternative. 


QO ines thancesehat i oncerned 
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me is that there was a lot of discussion about whether | 
crack arrestors would arrest cracks, and then last night| 
the thing was sort of summed up by everybody saying 
well there weren't goino to be any fractures anyway, 


and it began to see to me like a matter for the theo- 





logians, rather than for the engineers. 


{ 


What concerns me is this, 
leaving aside your own pipe for the moment, have you ae 
information that the Arctic Gas Pipeline is susceptible 


to fractures at any perceptible level of risk? 





A Onur wenGciised On) iS rises Us 
perhaps not more susceptible, but the point is -- we 
Say we don't expect any fractures, but in the event 
that one should happen, what it is now is a method of 
arresting the propagation of this fracture. 

O Well is there any suggest-| 
ion in the information you have, that their pineline is 
more susceptible than yours to fractures? 

A Well it would appear so | 
if they don't have sufficient notch toughness in the 
body of the pipe. 

Q ihirirake 2 tuthen yourncon- 


clusion that Arctic Gas is more susceptible to fractures 





is based on two matters, that in your judgment they 
don't have sufficient notch toughness and secondly, the 
fact that they have gone to crack eiaeeonis? 

A that as correct: | 


QO Well now, Mr. Holtsbaum, 





on the subject of corrosion, have you read the evidence 


of the Arctic Gas metallurgy panel as it relates to 


| 
| 
| 
| 
| 
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4 corrosion? 

2) WITNESS HOLTSBAUM: 

a A I have read the cross- 

4 examination evidence some time ago, yes sir. | 
5 Q Yes, and have you read | 
6 thei yeoranseni ptiomrof rtheirneevidence iin chiefeonithat ! 
7 subject? | 
8 A I'm not sure I am familiar 
9 with what you are referring to? 

10 Q Well have you read the 

sai -- I forget the Arctic Gas expert who gave evidence on 
ite the subject of corrosion, but have you read what he 

13 said at this Inquiry? 

iat A I believe so. | 
US @) Yes, and are there any | 
16 differences in approach or methodology between what | 
s7 they propose to do to protect their line from eee 
18 and from what you propose to do? ms | 
GS. A None that iS apparent, 
20 Sirs 

21 0 Well now I would just like 
22 to ask you in that eventuality then, a number of quest- 
23 Yons: li nforgot to: ask of the Arctic Gas panel. 

24)| Birstfhofvwalhl, iteertas= dealing 
25 | withecathedioecorotection, is it your intention to 

26 | . utilize that device along the entire ela of the 

aol pipeline? 

28 A The application of dat horae 
23 protection? | 
30 QO Yes? 
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A Yes; sir 
©) And what is the type of 


anode that will be wtilized? 





A The anodes in an impressed 
current system will be a relatively inert material, most 
likely a high silken iron anode, possibly a graphite 


anode. If we use sacrificial anodes, then it will he 


most likely a magnesium anode, but sacrificial anodes 


would only support the impressed current system. 





) And what is their interval 
along the pipeline? 

A Is their interval of 
rectifier sites? 

Q Yes? 

A I don't believe they stated 
that. 

Q Well what ig yours then? | 

A Well we have stated that 
there will be a rectifier at every compressor station 


site on ‘S15, AEE feeder lines, there will have to be 
intermediate -- it will be sites, of course, because 
we cannot span say from Yellowknife down to the main 
pipeline. 

Q At what intervals will 
those sites occur? 

A The Poipacceos stations, 
I believe were stated to be an average of 48 miles 
apart, and the intervals along the Yellowknife line 
would probably be in that order, possibly less, depend- | 


ing upon the terrain. 
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O What is the current and | 

power required for a mile of pipeline? | 

vt A There is no definitive | 

answer to that question, it's strictly dependent on 
the effectiveness of the coating. We usually put in 

sufficient -- in this case, we will have to put in | 

sufficient capacity in the assumptionof the coating will | 

be not as effective as we would expect it to be. | 

The power consumption is 
relatively low. We are talking in terms of oh, if you 
give me ‘a moment I will try to come up with the power 
figure. 

@) May I ask you this and 
it may provide enough of an answer for me, is your | 
current going to be determined on an experimental basis? 
A The first section of pipe 


that goes in, we will have to come up with a predicted | 


figure, and then based on the evidence of the first 





section of pipe that goes in, we will then be able to 
come up with Rares design for the remainder of the 
pipe. 

To answer your question on the 


power consumption, the power consumption would probably 





be the equivalent of a room full of light bulbs. 
Q For the entire line? 
A No, for each site. 


0 Yes. Well now, are there | 
| 


any soil -- 
THE COMMISSIONER: Excuse me. | 


A room full of tight bulbs? Covering the ceiling or 
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ZL filling up the room? 





'D A Well, let's say you have 
3 a hundred watt light bulb, in terms of Ohm's law -- I 

4 won't get that technical. Say, 10 hundred watt bulbs 

5 is a thousand watts, which could be equivalent to the 

6 power consumption of one rectifier. Thereiis quite a 

"! Lange, i1-t -could,»bexmuch, less, than ,.that,.it.could be a 


8 hundred watts or it could go more than that. 





9 MER a SCOTT, s 

10 Q tL takesitecthat whatyis 

aa required’ will be determined by the first section of pipe 
12 and some monitoring or measuring to determine whether 


3 that wlevel 1 iSs.ekrective, or not? 
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Mie tke Shelton, Holtsbaum 0247 | 
Cross-Fxam by Scott - | 

| 

A Yes. 

Q Well now, are you aware of | 


any soil conditions, which would make it impossible to 
maintain a flow of electric current and thereby 
lead to a break down in the system? 

A the flow of cuxnrent tis 
inversely proportion to the resistivitydeterminant 
of the soil. The current will flow everywhere in that 
proportion or in that inverse proportion, The case 


which vou might be getting at is there may be pockets of 





low resistivitys0il which are trapped in rock or higher 
vesisitivity Sseilsi Ingthisecase, there is sometimes 
difficulty in getting current in sufficient quantities, 


if the coating is poor, to these areas, 





In this case, this would 
apply primarily to the warm pipeline, since the cold 


pipeline would have frozen soil but in that case we 
! 
| 


may have to deal with these areas separately ensuring | 
there is excellent Beane in these areas and echgaehing 
the use of sacrificial anodes. 

QO SO I take it that there 


are conditions which may interrupt the flow of the 


current? 





A Not interrupt the flow sir.| 


Once the current gets into the ground, presumably it 


-flows everywhere, 


Q Well there are conditions 
that will prevent the current from neutralizing the 
corrosion at particular places, if soil condtions 


meet a certain type. 
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A Well just specifically 
what I have just said, yes. 

: Q Is that the effect of 
what you just said, that thatmay occur from place to 
place? 

A Well no I'm saying that 
this is a factor which we have to consider and design 
and we'll have to overcome this particular problem. 
What we do in that case is actually you might say, 
impress the current in these areas directly but the 
situation, I guess won't exist once the pipeline is 
considered completely protected. 

Q Well, in view of your 
promise to use this technique on the entire line, I 
notice that you haven't mentioned anything about the 
effect of permanently frozen ground or frost bulbs 
around the pipe. What are the anticipated effects 


there? 


A Well, as far as 
protecting the pipeline, the frost bulbs actually 
assists us. It lowers the rate of corrosion and it 
lowers the current required to prevent corrosion. 

O T understand that it's 
your general view, as it is that of Arctic Gas that 


in permanently frozen ground, corrosion is not likely 


to be as great a problem as it is in other ground. Now 


I understand that, but apart from that, is there any 
problem associated with maintaining an adequate flow 
Or current in trozen ground. oPiinswaw firoste bulb. 


Is there any problem whatever wobhebhate? 
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A Well the problem is 
getting the current into the ground in the first place. 
For this reason we, have indicated that we will 
endeavour to place our anodes in trosterree, Soll 
wherever practical. 

Q Well, as you're aware, 
anvery, large section .of this pipeline will be in soil 
that,is not frost.free and which is permanently frozen, 
Would) it be fair to say thet the ability of cathodic 
pROtection tO wwork in that.kind of terrain is at the 
moment problematic. Tt may be that, it ican be resolved, 
but at the moment it's problematic. 

A NOPmLEGON seethi nik te! 
Ueerour iO savethat.. 

Q Well what is the 
Situation. Is there any problem with that whatever? 

A As I say, the problem is 
Getlingethe.current into the groundin the first place. 
Ltys .beensdemonstrated that.it-can .be done,,in. that 
event, the power requirements will be slightly higher, 
in that we have to -- well it would take more power to 
put the current into the ground. 

Q Are you aware of any 
instances where this technique has been used over large 


stretches of permanently frozen ground and tested? 


A YOuULTe reterring. to 
cathodic protection? 

QO Yes: 

A Not in permanently 


frozen ground and not Inalargesstretches LT should .say. 
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t We certainly have had a great deal of experience in 

- protecting pipeline in high resistivity soils which, 

3 in essence, a permantly Frozen’ ground weed Says, for | 

4 example, in the mountain terrains, | 

> Q Well is it not ee a 

6 | that in connection with frozen ground over long stretche¢ 

7| there may be problems that have never been approached | 

8 | before in terms of cathodic protection? 

9 A Well certainly the problem 
10 in testing distance survival for example, in -- however, 
11 Justo im the application of cathodic protection the draining 
12 of current, we will have to -- once that current gets 
13 INto the ground, it has to come back to that pipeline | 
14 and we can test as we go along the pipeline to ensure | 
15 thatecurrent is coming on in» adequate’ quantities' | 
16 The theory then of cathodic protection applies. 

1? Q Well would it come down to! 
a3 this thenyichatoun stretches of permanently frozen 

12 ground, there is no theoretical reason, of which you're 

20 aware, that it should not work effectively. but there is | 
21 no experience from which to judge, 

22 A There is no experience on 
23 a long line in permanently frozen ground. There has 

<4 been tests of course, in permafirost’.,. There has 

eal been tests -- of course many lines have been in soils 

26] - that are frozen but to answer your question, specifically 
a7 I would have to say no. 

<8 Q Well, in the answer to 

29 | 








your last question, you say that the pipe will he pro- 


| 
tected by complete cathodic protection. Now, as an | 
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1 expression of confidence I have no quarrel with that. 
a But wouldn't you agree with me that as a question of 
3 experience, that statement is slichtly overdrawn? 
4 I say in fairness to you that you begin the sentence 
5 by saying that we are confident but I put it to you that 
6 | that is an expression of the will of competent engineers 
7 to overcome problems rather than a statement of what 
8 one knows from experience. Wouldn't that be fair? 
2 A Well certainly I'm basing 
10 that answer on an experience with pipelines under a 
11 great many environments, and I do feel confident that 
12 we can place this pipeline under complete cathodic 
| PEOLCeCt1 On. 
14 @) But not your experience or | 
15 indeed the experience of nobody, includes the kind of | 
16 terrain that there is from Fort Good Hope to Taglu? ! 
1? A Not to my knowledge. | 
18 QO Well now, Mr. Hushion, as 
19 I understand the evidence you have given, on the subject 
20 of these competing pipes, you have laid great emphasis | 
21 on the lower operating pressure of your particular | 
22 line? | 
| 
23 WITNES § HUSHION: | 
24 A Vesasire 
25 | QO And you have emphasized | 
26 | ‘I think to Mr. Marshall that lower operating pressure 
27 by itself is not significant but what is significant | 
.- is the hoop stress?. 
di A Well that's one of the 
30 factors, that goes along, with the ee pressure. 
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Cross-Exam by Scott 9252 
3} 
O Yes, but hoop stress is 
2 
a function not merely of reduced pressure, but also of 
3 4 f 
thickness of the ‘pipe and a number of other factors? 
4 
A Diameters and grade, 
: Q And so the significant 
6 : : ; 
| thing surely about your pipeline upon which you rely 
v1 : Awnae 
is that you will not be operating at the permissible 
8 
SUP percent Of test but rather at the 69 percent of test. 
9 
A mes. 
10 
Q And I take it thatyou 
1B : 
do that -- well tell me why you operate at 69 rather 
Ne 
thaneat the test of 802 
13 
| A Well we think that in 
14 
the environment that we're operating at, and in an 
5) 
Arctic pipeline, in view of the fact that there is 
16 
permafrost and it is low temperature, zero degrees in 
7 : 
our pipeline, plus the fact that with the notch toughnes 
18 : 
that we can obtain, which is the highest obtainable 
19 
am Canaga, that. will assist in the arrest of a fracture, 
20 
we believe these are the things that have caused us to 
21 
reduce our operating pressure. 
a 
Pd 
i QO So you have reduced your 
23 
pressure and are operating at 69 percent out of a kind 
24 
of prudence and a conservative nature? 
25) | 
A Absolutely. 
26 
QO But wd. take ib that there 
27 
is no doubt that you will submit to the test which is 
28 
required at 80 percent? 
29 
A Well since the pipeline 
30 
__30| in essence is capable of operating at 1440 pounds it 
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would be unwise for us, during the test period, not to 
west. tt) to rte fullest, 

m ©) Yes. And aw itake it, it 
will be tested? 


A Yes, 
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Q It was indicated by Mr. 
Lazerte on a previous panel that you might in fact sub- 
sequently use it at 80 percent, if supply and demand 
for gas warranted it. 

A Livasnit on our plans “as 
of now. There is no need for that to happen, but what 
we are saying, that if in the event that, down the road, 
| 


in the future, there was an increase of volume over and 


above what the line is capable of carrying at 1,250 





pounds, which is about 2.4 million per day, then we woul 
consider’, and it depends on the time element. This is 
5 years, 10 years down the road, what our operating 
experience would be. We would then give consideration 
zs the fact that should we add loop or compression, or | 
should we investigate whether it would be safe in our | 
minds and prudent to ask for some increment, increase in| 
pressure. 

Q Yes, once the test has 
been completed and met, you're entitled by law to 
MElbizenst atk 80 percent? 


A That. Leacorrect.;)3n 





Canada, yes. 

Q And I ‘take it that ‘you 
have not and will not make a commitment that you will 
not use it at 80 percent? 


A TInothenfuture sor-inethe 


initial staqes? 


immche fineure. 


iO 


A Well we would have to 


receive a permit to do so anyway. 
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Q ALi er Lorueepuy © put Le 





to you that when and if you utilize it at 80 percent, 
for whichis: writ be tested, your pipe wit in terms’ of 
hoop strength, be no more nor less conservative than 
Arctic Gas', in terms of hoop strength. 

A If that were to happen at 


that time, depending on what increment we went from 


Coe to es 0% 





QO Ana ieepate ict, torvyou rena 
it's no accident that the 69 percent utilization is in 
fact entirely consistent with your judgment of present 
demand in the south and present supply? 

A Well there is a correlat- 
ion there, yes. 

QO So at the moment the 
Situation is this: Leaving aside crack arrestors, you 


have no need to use a pipeline at more than 69 percent? | 


A raters ri taiu, NOW. as. f 





the ultimate volume is 2.4, but really this is a build- 





up period. What we are saying, this is dependent on 
the market requirements of Canada, what it would actuallh 
would operate at. It would be much less even in the 
initial stages. 


QO But if the market situation 





changes for the better, from your point of view, and te 
supply changes for the better from your point of view, | 


there is nothing that will prevent you from going to 80 | 





percent, and you may indeed do so? 


| 
A Well what we are saying is 


that we would be prepared to do that. Mind you, we 


ee - 
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Cr. axa ey et. SCOCE 


should add that the testing of the pipeline to yield, 
to be able to function at 80 percent, is something we 
would do no matter what pressure we intended to do it. 


| 
| 
QO I understand that. 
| 


A This is proving the inte- 
grity of the pipeline. 
@) Yes but what I am saying 


5b, VOW tirei-.Of, al lous sthatiithe 69. percent, figure «an 
be yustifiied by. Foothidils. ons two grounds; first of 
all, caution and prudence, and second, your assessment 
of supply and demand? 

A Well in operating at 69 
percent and 1,250 pounds, it achieves a throughput of 

| 

2.4 billion. | 

Q Well the answer to my | 


question is yes. 


A When we reach that then 
we have things to do. Either we add compression or 
loop, if those additional volumes materialize. 

Q Yes, and you will be 
entitled to and will give consideration to adding 
compression so that you reach 80 percent in that 


eventuality? 


A Well what we have said 
is that we would have prepared ourselves for that event 


uality. 





QO Ada naahte 
A Whether we are entitled 


to would be a consideration of the permit that we 





receive . I would imagine that our permit would be for| 


mar 


stitevs J6c7 10? 29visexs. 
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1 1,250 pounds, so that we would have to re-apply at that 
a stage, and if that isn't acceptable to the regulatory | 
3 | authorities, then we would have to do the normal thing 
4 of adding compression or loop. 
5 Q Well now, Mr. Marshall 
6 | has asked you about a number of characteristics of your 
7 pipe. I just want to see if I understand one additional 
8 | one. I understand that the pipe installed by you, the 
§ 42 inch pipe, the one mile of it, was made by IPSCO, 
10 1S that ‘correct? 
aba f A I'm informed it was 
12 | Stelco. 
did Q I see. How about the 
14 | other 42 inch pipe? | 
Is A It was received from both | 
16 | manufacturers, both Stelco and IPSCO. | 
17 | Q Yes, and have you any -- | 
| 
18 I think you have told us that a part’ of that pipe at 
any least was made, according to the method or from coiled 
20 scalp? | 
21 A Yes, that is the method 
22 of manufacture that IPSCO uses in its spiral weld mill. 
23 QO Ves pilarid) that's like a 
24 spiral, isn't it, rather than a series of plates? 
25 | Aw Pavesi tars, it ia plate | 
Mh Grcoil that's put into a spiral. | | 
27 | QO Yes, but that method is | 
28 distinguished from the plate method? | 
| 29 | ; A Well it isn't any longer | 
30 since that's what the new Stelco mill -- the Stelform | 
| | 
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mill uses plate. 
Q Have you any 42 inch pipe 


that is made by Stelco from plate at present? 





A Well we have some in trans+ 


it between the mill, some 5 miles, and the order that 


is presently -- 


O Well what I meant is in 
the ground? 

A No singe notecas sve ty. 

Q Have you any 42 inch pipe 


from plate made by IPSCO in the ground? 
A Weld not actually; IPSCO 
presently owns the mill in Calgary which has made 42 


inch pipe from plate -- 


Q So, would it be .-= 

A -- at that time it was 
just another -- 

@ So would it be fair, to 


say that the 42 inch pipe you have in the ground is all 


coiled scalp from either IPSCO or Stelco? 


| 








A Wellewhy not put it, another 


way and add the Big Inch Mill and then we would say tha 


there has been 42 inch made from plate. 


Q And you have it in the 
ground? | 

A Yes, Sir. 

@) Where is that? 

A Weld) Pe Ss in various parts 


OL the Alberta Gas Trunk system. 


Q And who's it made by? 


{ 
{ 
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A Well it was made by what 





was known as the Big Inch Pipe Mill and this has been 
taken overs by IPSCO. 

@) Well would it be correct 
to say then that what you have is you have some 42 inch 
plate, made by IPSCO, but none made by Stelco in the 
ground? 

A No, Stelco makes plate 


and it supplies the Camrose mill from which we have also 


bought 42-anch pipe. 


i THE COMMISSIONER: We will 
adjourn for coffee now. 


MResoCOT: telhank vou, sir. | 


(PROCEEDINGS ADJOURNED) | 
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| (PROCEEDINGS RESUMFD PURSUANT TO ADJOURNMENT) 
“ MR. SCOTT: 
3 * Q Mr. Hushion and Mr. 


4 Wetterberg, perhaps I could deal with the question I 








| 5 was vainly trying to get clear before the break. | 
| 6 I ask you to refer to paragraph 16 of your evidence -- 
| 7 it's actually Mr. Wetterberg's evidence, 
. A a 
8 The question is, you have 
9 stated the project pipe will be similar to conventional | 


10 42 inch pipe already in the AGTL operating system. To | 
| Bi Th what extent do you have actual Operating experience with 
| 12 a pipe of this type, And then the first sentence of 
| 13 your answer HeeAcrh has pieecoeent |S installed and | 
14 has operated without incident, approximately 250 miles | 
15 of 42 inch grade 70 line pipe similar to the pipe 


16 being proposed for this line.’ Now I am instructed that | 





the pipe installed and referred to in that ‘paragraph, 











was manufactured by Ipsco from coiled acalp, | 


is .that .correct? 





A Some Ofewke was einem 


coiled scalp some of it was from the long seam U and 0 mill 





of Camrose which uses a plate product, so there are 
two kinds of materials making up the 42 inch grade 70, 
spiral weld and long seam weld --- from coil and from 
plate product. 

Q And made both with 
respect to that 250 miles by either Ipsco or Stelco? | 

A That “secorrects, 

Q Is; it possible that 


processing differences have verysubstantial metallurgical 




















| Isgnestnavacs oF stelinie ed [liw sqiq toe fot add. badtate a 





G92 

































.t% bos notdeut <a g 6; +!) =e 

i ‘Nofsesup od4f dtiw fsab Biges 1 edsdied pxedxs779 
Jsetd odd gtoted aspiS) gap ac vaty1s yinksv zew 

~~ agnsbive -ruay to @l atysxpedey GF tole: oF Woy eo T ba 
.sousbive a’ preduadtdoW pM yilsutas e'di 1 


sail A i i tO 


sved voy af notiaeup off 


a | 


ve prissseqo IA site Ri Yheotls sqig dapat $s 


smpsay 


'fidiw sonsizeqxs paisaieqo Leysoe sve voy ob snetxe tadw 
| t6 epaesnes tert? sft osny Baw “says eidd Yoreqiq 6 
bate Solfstani yiluteasoods aon ITOA -- s9wene =uOY | 
aefim O2& yiedemixorqqs ,2asmEont tuodtiw betexaqo aad 
sara sd ot aslimie eqiq esntl OT absxp dani $5 30 
jad besouxsaniome Tt wot “\emkl wtdy w0R Semogotg pated” | 
,jAgsipersg Jade ni ot Seutetet She belisteni sqtq edt 
uisog beltoo moxd gdeg yd beav7506ivasm sew 

Tios7109 Jend at 

. tor? eaew SL Io amos A- | 
litem O har U mee pal oft Mont eaw 24 2 See gisoe balios :| 
| sis oisd3 ow ,taoheag dalg & asen stotdw stoutEd Zo 
,o7 sbsip pow) £8 sy gy entten atetresen te ebaist ows 
mout bee fioo gost -~- Biew mese prot brs blew Lexleg 


| ijiw dgod eben brA 9 
| 


.to9e7y105 #*IJs4dT 4 
| ~ gada eldiesog 2%- ‘at. Be 


= a gt 
7 
—- : | a : a 











ALEWEST "REPORTING Let Dy 


Hushion, Wetterberg 


BURNABY 2, B.C. Shelton, Holtsbaum 
CrOoss-Exam sby .6cott 9 2.64. 
implications between the plants? 


A I think. it relates more 





to the type of steels and the steel chemistry to its 
response, As we have mentioned yesterday, that the 


steel chemistry responds in the plate or the scalp 





form and from then on, there are little properties put 


into the pipe in the forming of the plate product or | 





Cond Sroducey | 
Q Dm not trying to sudcest 


that the Ipsco product is either better or worse than 





the Stelco prodjuct. DUG LL am suqgesting to you that it 
isS-aLEficult at this stage to reliably predict “the 
performance of pipe from one mill based on knowledge of 
the performance of pipe from another mill, would you 
agree with that? 


A No, that’s what we're 





saying, is that using these kinds of steels, the low 


carbon, low sulphur, steels, their response is known | 
to us through this previous experience that we have 


had. Whether it is in the spiral form, or whether it 








is in the plate long seam form, is of only minor 
| Significance, | 
Q Well then it would come | 
down to this, that you express confidence in your pre- 
dictions, whether your experience is based with Ipsco 
“*and ‘coiled’ scalp “or whether it is based on Stelco and 
plate? 


A My confidence is in the 





past performance of these mills and the mills discussions | 


or discussions with the mills in which they have related 





| 
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| Cross-Fxam by Scott 9262 | 
| 
pe to us that they feel confident in producing these | 
ay products as well. | 
3 : Q Let me put it more | 
4 directly, do you have any difficulty predicting the | 
| = performance of Stelco if it were based on actual | 
| 6 | production’ from Ipsco? | 
| 7 MR. HOLLINGSWORTH: Do you 
| 8 mean as ~a ‘ceneral rule or with respect to one kind of | 
| 9 pipe? | 
10 | Me. cCOTT:. With respect iio 
ut Phas pareicular pro ect. 
i2 A I guess I would have to | 
13 ask you if that was the spiral product we'’re talking 
| 
14 about or whether we're talking about a long seam | 
5 product. 
16 Q Well, as a general 
17 principle, I take it that you would agree with me that | 
18 you. don't judge the ability of Stelco to perform by 
Lo reference to. the fact that another company, has produced 
20 the pipe that you will be asking Stelco to produce? | 
ai A Unepeanty.. but no think | 
ae that what you’re asking me is on the basis of the per- 
23 formance that Ipsco has gone through, do I feel 
24 confident that they can make this material and have 
25 | they demonstrated to us that they perhaps can make it, 
26: and to that, I say yes. | 
ai Q Pera aht, 
28 A And to the Stelco. we | 
29 pease purchased 42 inch grade 70 of the low carbon | 


| | 
30 material from Stelco in certainly a lighter wall ues yi 
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but they have now demonstrated that extrapolating their 
expertise in that area, that they have been able to | 
successfully make en the 520 as. well.) In “other words, | 
they said that they would be able to do it, we believed 


that they could do it and they have in fact done it. 





Q Well let me ask you this. 
ipeciat wnstalled? 

A It is not installed yet, : 
| 
but the metallurgical responses that we predicted on | 


Of 
the basis of previous orders /lighter wall. has come 


| 
true on this heavier wall material. the 540, | 
Q Well one more general | 

question, the thing that impresses me with the trans- 
cription of your evidence here is the confidence and the 
assurance with which you put your position. But I take | 
it to be absolutely candid, that both CAGPL and ieesuine ke 
are concerned about the metallurgical performance of 


| 
; high | 
their large diameter/pressure pipes operating in low 





temperatures? 
A Concerned in what regard? | 
6) Well you're sufficiently 
concerned to be looking carefully at the fracture probier 
or the fracture termination problem even though you 
reject the solution of another pipeline company, you're | 


sufficiently concerned to look at that Careruliy, 





A Yes sir, 
Q @nd you're sufficiently 
concerned to be hesitant about using your pipe at 


1440? 


aN Theat -s- correct. 
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BURNABY 2, B.C, Shelton. Holtsbaum 
Cross-Fxam by Scott 9264 | 
1 Q Mes ISOM GCAGPL: is 
2 concerned about the performance of its proposed pipe, 
3 you equally are cqncerned about the performance of yours. 
4 A That's fair to say, yes. | 
5 Q And it would be correct | 
6 | to say, we'll leave CAGPL aside for the moment, but it's| 
} 
7 | Bruce Oc etlem. toc. NOwdOubDEs buteit! s\COrrect sto say | 
8 | that no Canadian pipeline company has actual experience | 
9 as yet, with the kind of pipe, with the defined | 
10 specified kind of pipe that Foothills intends to use? 
ee } AS aumatter OLwtact,. thatise 
fey true,, isn't it? 
13 | A With all of the combined | 
14 parameters that we're putting into the Foothills pipe, | 
15 your statement is correct, but if you talk about some 
16 of the parameters that we already have had and 
17 received, then your statement is not correct, | 
18 0 Well Jet me ask. yourthis. | 
19 You agree with me first that in terms of all the parameters 
20 as you put it, you have no and indeed nobody, has any 
21 precise experience with the pipe that you intend to use? 
22 A That's correct we have 
23 never built a line up here before. 
24 QO Doesn't it come, down to 
BS | this, that that is true of youLand it is obviously 
26 | SErveroreCaGrLedand. what. vou rewssying torus 1s our 
27 jump into the unknown is shorter than theirs. 
<8 : A Very much shorter, | 
2¢ Sa All ight. | 
30 aes And indeed, until eelivery| 
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ALLWEST REPORTING LTD. Hushion, Wetterberg 
Be Cheat Pons Shelton, Holtsbaum 


Cross-Fxam by Scott 9265 
Cross;Exam by Scott 





is achieved, to date there has been no actual obeaheeion | 
of the Foothills pipe that has been installed? 
o A uhatls cCorprect; 

Mee SeCOrTTs| That’ sali” the 
questions I have, thank you gentlemen, | 

MR, MARSHALL: Mr. Commissioner, 
there was one matter that was dealt with by Mr. 
Scott that to my mind at least created some confusion, 
I was wondering whether I might be able to pursue that 
briefly with Mr. Hushion. 
MR. HOLLINGSWORTH: Mr. Marshal 
has already been coaching”™Mr. Scott, since the coffee | 
break Mr. Commissioner and then he's asking for another 
kick at this panel. 


MRYooCOULs Lram grateful. to 


both of my learned friends for the assistance they have 


given me in preperation of these matters 
MR, MARSHALL: Well sir, it's 


a point I think is left unclear?]© YT -undérstood’ the 
answer had been one thing and I think, as I interpreted 
it-=- 

THE COMMISSIONER: Well, 
I'd like you to go ahead. I can't see any harm being 


done. 
MR. MARSHALL: Thank you. 
CROSS-FXAMINATION BY MR, MARSHALIL CONTINUED: 


Q Well} Mr. Hushion, it had 





to do with the -- about the first question I think | 
Mc, SCOtc Was DUELIng to you, relating to the comparative 
security or safety. of the Foothills and Arctic Gas | 
pipes and it just wasn't clear to me whether both you ane 
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ALLWEST REPORTING LTD. Hushion, Wetterberg 
BURNABY 2, B.C. Shelton, Holtsbaum 
Cross-Exam by Marshall 9266 
| Mr. Scott were of one mind or whether you were talking | 
“ about initiation of a fracture as compared with the | 
3 arrest of a fracture. That's what I wanted to get 
4 into with you sir. As I interpreted your remarks, you 
5 were really dealing with the ability of the respective | 
e| pipes to arrest a fracture. 
7| WITNESS HUSHION: 
8 A Ves chatars -COrlrects | 
9 Q And you weren't talking 
10 about whether or not a fracture was likely to be 





initiated? 

A No, © don think either 
one of us has a problem with initiation. 

Q Yes, 

A This is the type of 
thing which is notably third party. 

Q Ana” on that’ point, your 


evidence had been that you were basically in agreement 








with Mr. Hurd's evidence that the likelihood of a 
fracture ever initiating was very remote. 

A VEnY TLemote, 

Q And that's because of the 


very thick pipe that either project proposed to use 





and the very tough nature of that pipe? 
A 7 think just’ the inherent | 


“Muatities in the pipe = tor erther” pro .ect. 
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BURNABY 2, B.C. ee 
“ Shelton, Holtsbaum 














Cr. spxam. “by "Mr. “Marshall 


QO And there has been evi- 
dence put in on the metallurgical panel that was called 
by Arctic Gas that with their pipe, with respect to the 
initiation» of a fracture, the critical defect ‘size is 
something over 6 inches, and I understand that this is 
something that applies both with respect to the Foot- 
hilts ‘pipe and -the Arctic::Gas pipe. That is, you’ have 
to have a through wall defect in either of these pipes 


thatrexcecdsasinavimches jn length before: you havea 


| 


large enough defect that it's ever possible for propagat 


ion to take place from that point on? 


JN thatersncorrect, five and 


ernaks Consix ainches. 

Q Richt, and unless you 
have something over that size, you're simply goinc to 
have a leak, not a rupture? 

A Dat ascorrect. 

MR.) MARSHALL: Thank you sir, 
that svallsiewanted to get intor 

THE COMMISSIONER: Any re- 
examination, Mr. Hollingworth? 

MR. HOLLINGWORTH: No sir. 

THE COMMISSIONER: Well thank 
you members of the panel and -- 

MR. BAYLY: Mr. Commissioner, 
I wonder whether I might just ask one question. The 
one question I have -- 

THES COMMISSIONER :? ) -Pirstect 
ee you have to tell us who is coaching you at the 


coffee break. 


| 
| 
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1 Oreiswthat aymatter of- pris 

2 vilege? 

| 3 pr ME.. BAYLYt siorthinky actually 

4 it was Mr. Marshall's secretary who helped me find the 

>| reference in the transcript. 

| 6 | Sir, the reference that I have 

7| ist Pokvolune: S0vof eihe:ticamscript tof April, 5th ,qio75, 

| 8| and for the information of Mr. Hollingworth, it's from 
2 the cross-examination of Mr. Gibbs of the metalluroy 

| 10 panel of Arctic Gas. It starts at. page 3817. 

| 11| 

| ie2 CROSS-EXAMINATION BY MR. BAYLY, CONTINUED: 

| 
13 
14 | 0 And the question, and I 
15 call it a question rather loosely because it goes from 
16 | that page to page 3824 -- 
1? | THE COMMISSIONER: It was one 
18 GeeMr L1Gdbbs’rtlonvgertauestions:, vis ithat —- 
he, MRio BAVYLY Iv Well ertlstriet just 
20 that, sir, but there was some dispute about whether the 
21 report that he was reading from should be marked as an 
22 exhibit or not, and that “iis whyel believe Hit atdok. such 
23 a long time. 
24 | fe) But in that report he 
25 | invited Mr. Holmberg and Mr. Purcell to agree with him 
26 - ‘that sa’certain ranking of pipe manufacturers for the 
al purpose of providing pipe of the quality that Arctic 
28 Gas wanted was the way Mr. Holmberg would rank them, 
29 aha if I can just go through this question, as well as 
30 T can without reading theawhobeithings As I.say, it 
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Hushion, Wetterbera 

Shelton, Holtsbaum 

Clr. esa. DY. ME webayly 

takes up several pages of argument, which is probably 
unnecessary for this panel. Starting at'3817, number 
l was Mannesman Nippon Steel, and Sumitono were all 


judaed equally capable of presenting supplying controlled 


rolled line pipe meeting our specifications. 





Number 2, second one says 


| 


ita leider tandrthat veitalian,"I take ‘it was the question! 
| 
| 
judged fourth best in capability according to thelreport 


of Mr. Gibbs which the answer was "Yes, sir". They were 


that Mr. Gibbs had. 

Then the report went on to Say, 
and this was the rest of the question put to the panel 
that N.K.K., a Japanese firm was judged least capable 
CLP the gribmsctiny the farstMgroup lof producing the “pipe, 
and the answer, which is also rather fragmented,of Mr. 
Holmberg basically says to the question as it continues 
at page 3823, "Now Mr. Holmberg, would you agree that 
today that sort of rating order would still put Mannes- 
man Nippon Steel and Sumitono equally and probably 
best capable of supplying the pipe to meet the speci- 
fications"? 

‘A They are still all 
capable, I don't know as I would necessarily rate them 
exactly in the same order". 

THE COMMISSIONER: Wasn't 
that a memorandum prepared by the Metallurgical Com- 
mittee of the Arctic Gas Consortium that rated all of 
those international suppliers -- 

ME. BAYLY< Yas. “sir. 


THE. COMMISSIONER: -="and that 
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Shelton, Holtsbaum 
Cry Exam. toy Mr. Bayly 





was marked as an exhibit, wasn't it? 

MR. HOLLINGWORTH: It is 
Eenibit'hO0 Aisi, iL “have. “it here. 

MROEBAYLY 4° Yes sir, anduthat 
-- during this discussion or this questioning, there 
was some discussion as to whether it should be marked as 
an exhibit, and I would like to ask this panel whether 
they are familiar with that rating, and whether they 
would agree with it? 


WITNESS SHELTON: 





A Perhaps I could comment 
on that question. We are familiar with that ranking, 
or rating, and it was developed specifically for the 
Canadian Arctic Gas proposed pipe, that is 48 inch 

.720 wall thickness grade 70 pipe. IT was specifically | 
for that type of pipe. 

Q Ald ,right)-cwould wvour 
answer then be -able to continue to say that in that 
sense, it has no application to your 42 inch pipe.of 
a lighter wall thickness? 


A ThatwaLSeGOrsee te. 


Q And is that the reason 
why this panel believes that the Canadian mills are 
capable of producing your pipe, though not necessarily 
the best producers of the Arctic Gas dimension and 


thickness. 





A Phat seriont, six 
MR. BAYLY: Those are all the 


questions I have, sir. 


THE COMMISSIONER: Well, thank 
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you Mr. Hushion, and members of the panel, and we are 
very grateful to you for coming and sharing your know- 
ledge and experience with us. You are excused from 


nis panel. Mr. Hollingworth, if you would like to 


call iyourminext panel forward. We will adjourn just for 
about two minutes while these gentlemen take their 


seats. 


(WITNESSES ASIDE) 


(PROCEEDINGS ADJOURNED) 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. HOLLINGWORTH: We are now 


ready, Mr. Commissioner, 


on Phase 1 of Foothills' evidence, the Geotechnical 





Considerations, 





GORDON SPAFFORD, Sworn 





FREDERIC B. CLARIDGE, Sworn 
DONALD M. DAVISON Sworn. 
ERANGIS Ki s@ arY bP sSworn. ss 
Gel HWANG ¢ PSWOU Ms. | me os od 


EDWARD A. MIROSH, Recalled: 


duce the panel to you. Starting onemy  Left,..and «I 


think Mr. Gibbs wrongly referred to that as the north 





yesterday 7; Iethink «it Ys more Like the south. Mr. 





to proceed with the ninth panel 
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Hwang, Mirosh,Davison 
In Chief 


Spafford, Dr. C.T. Hwang, Dr. Francis Yip, Mr. Mirosh 
with whom we are all familiar by now, Mr. Fred 


Claridge, and at the end, Mr. Don Davison. 
DIRECT EXAMINATION BY MR. HOLLINGWORTH: 


QO MroacMinrosh, Le@think iwe 


can safely skip the first two questions and ask you to 


outline the geotechnical considerations of Foothills and 
its consultants. 
‘ This panel has been sworn, I 
should add, Mr. Commissioner. 

WITNESS MIROSH: 

A There has been a great | 
deal of interest in the north by both government and | 
industry over the last decade and as a result, a great | 


deal of written material has been prepared on the subject 
| 


of the north and its environment. 





When we began on this project 
as Foothills Pipe Lines, we were made aware of a great 
deal of this material through Alberta Gas Trunk Line, 
who had participated in the study group and earlier as 


a sponsor of Gas Arctic Systems. After a review of 





this initial material, we concluded that two important 
objectives had to be met on this project and that they 


are, number (1) that the environment must be preserved, 





and number (2) that the pipeline must be secure. | 


| 


We found that the two objectives 
go, hand-ia.n, hand,,and® tha tat would, therefore, be lof | 


great significance to Foothills to expend considerable 
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Hwang, Mirosh, Davison | 
ii Giese £ | 
energy in the area of preservation of the environment as 
this directly related to preserving the integrity of the| 
pipeline. 2 | 

We engaged Klohn Leonoff Con- 

sultants Limited of Calgary to assist us in carrying 
out geotechnical studies related to the project. Klohn 


Leonoff in turn derived study procedures, identified the! 


physical environment with which we would be concerned, 





and began defining geotechnical problems and assessing 
solutions to these problems. In the course of their 
work they undertook site specific investigations, 
engineering analysis, and soil testing. Mr. Davison 


and Mr. Claridge of that firm will describe their in- 





volvement in more detail as members of this panel. 
Shortly after we beaqan the 


: r pe ee 
geotechnical studies, we becamel aware: of the: |significant) 


| 
| 


impact of geothermal aspects of this project. We sub- 
sequently engaged the firm of EBA Engineering Consult- | 
ants of Edmonton to evaluate the behaviour of permafros 
both in its natural state and following thermal disturb- 
ance such as pipeline construction activities in 


sensitive permafrost areas would create. EBA had a 


geothermal model which they subsequently developed 





further, such that the effect .of the significant. geo- 

thermal parameters along the pipeline route could be 

studied. Geothermal studies led directly into cal- 

culations related to frost heave and thaw settlement, | 
with 

both problems’which we became aware would exist and 


which should therefore concern ourselves with. Dr. 


Hwang, a member of this firm of consultants, and a 
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member of this panel, will expand further on his work 
in this regard. 

We also obtained the assistance 
of Professor Don Coulter of the Royal Military College 
in Kingston and were able to use his geothermal program 
to assist us as well. 

Hydrological considerations 
also became a concern to us, especially at river cross- 
ings and drainage courses along the pipeline route. In 


Order to obtain necessary information, inthis! respect, 





Me ssupsequently hared they firmnvob Unies Limited of 
Winnipeg, who were able to help us with respect to the 
engineering parameters related to river floods and river| 
bed scour. Mr. Spafford of that firm and a member of | 
this panel will further explain his involvement with us.) 
The interaction of these con- | 


sultants was coordinated by Dr. Yip of Foothills, who 


is also a member of this panel. | 
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BURNABY 2, B.C. Yip, Hwang. Mirosh Davison 
In Chief 
O Dr. Yip. you are supervisory 


of geothermal, geotechnical and hydrological evaluations | 
for Foothills Pipelines Limited? 
WITNESS YIP: | 

A Yes { 

QO And does the sheet 


attached to the prepared evidence and having your name | 


at the top accurately describe your academic qualifications. 





experience and publications? 


A eS, 
Q Would you read it please? 
A Education, I graduated 


with a BSc degree in Physics and in Engineering Physics 
from Dalhousie University, in 1964 and 1965 respectively, 
Thereafter, I furthered my study in Mechanical Engineerin 


at the University of Calgary and obtained my MSe | 





degree in 1967 with specialization in Fluid Mechanics. 
Two years later I obtained a PhD degree from the same 
university. My major in the PhD program was Heat 


Transfer. 


Experience, I was employed by 
Link Belt Company in Toronto as a designer br dryers, 
coolers and conveyers for four summers from 1961 to 
1964. During my graduate studies, I also worked as 


a teaching assistant and laboratory demonstrator. After 


I completed my study, I worked for the Alberta Gas 





’ Trunk Line Company Limited as an engineer. I was first 


trained to be familiar with all aspects of pipeline | 
construction and operation, I was then assigned to 
| 


study transient flows in natural gas pipelines and to 





look into the problems of pipeline construction in 
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In Chief | 


permarrost recrons. In "1970," T was orrered a challenging 
position as a research scientist by the Communications | 
Research Centre MOL CaRal, There I planned studies and 
undertook reserach in areas of thermal control oe ean aa 
and in particular did much research on the subject of heat 
pipes used as advanced heat exchange devices for 


SuLeut cen appiicecions., ~ineacdttion, 1 provided 


consultation services to the Commications Technology 





sareliite Project in the areas of thermal design. 1 

was also assigned to co-ordinate thermal testing of a 
esis solar-power subsystem and to participate in 
thermal testing activities in NASA Goddard Space Flight | 
Centre and in West Germany. | 
gne-combinatron Of my Sipcitienee 


in fluid mechanics of pipeline systems and heat transfer! 


was of interest to the Alberta Gas Trunk Line Company 





Limited who were planning the Mackenzie Valley Gas Pipe-| 


' | 
line Project. They employed me again in November, 1974, 





Publication, since’ 196740 nave 

were 

authored ten technical papers, some /oresented in various 
conferences and some were published in Canadian, American 


and British journals. I have also authored seven 


reports published by the Communications Research Centre.| 





Of particular interest to the gas 
pipeline project are the following two papers: 
yee Predverion ‘ot Frost Formation Around a’Chilved 
Natural Gas Pipeline" to be presented at the ASME 


Winter Annual Meeting Session on Vieat Transfer in Arctic 


Regions, November 3, 1975, Houston, Texas, 





| 
oe (2) "Computer Simulation of the Thermal Regime of 
| 
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of Continuous and Discontinuous Permafrost" paper No 8- 


i 


Ml-1 to be presented at the 1975 Congress, the Engineering 


Institute of Canada, September’ 30./ 1975, Wannipeg, 
Manitoba. 

Q Dr. Yip, you are respon- 
sible for the geotechnical matters and the evaluation 
of the effects of thermal disturbances which appear in | 
Part! 357 Section B,ofi'the Foothills Pipe Lines Application 
is that correct? © 


A Yes, 





Q Would you please state 
your responsibility with Foothills Pipe Lines Ltd.? 

A I am responsible for 
geothermal, geotechnical and hydrological matters as 
related to the Foothills Project. My 
responsibility includes engaging various geothermal, 
geotechnical and hydrological consultants ‘and co- | 
ordinating their input into the project, providing 
liaison with various government agencies, developing | 
solution and methodology to cope with a variety of 
geothechnical and water problems. 
Q Exactly what do you mean 


= 


by “Thermal Disturbance"? 





A “The natural ground tends 
to follow a yearly temperature cycle which reflects the 


seasonal change of climatic condition. Tne slide that 
| 
I would like to show to you -- this slide shows the | 


ground temperature variation at a location near Inuvik | 





where permafrost is widely encountered. Please 
| 


’ 


remember that these figures only serve as an ar aN ace 


| 
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BURNABY 2, 8.C. Yip, Hwang, Mirosh, Davison 
In Chief Pa ae 
1 they Vertical’ scale} the horizontal scale?on the top; 
| shows the temperature and the vertical scale indicates 
3 the depth below the ground surface. The various 
4 curves indicate a ground temperature at the middle, | 
5 at the end of each month. As you can see, the seasonal 
6 | change of temperature is the greatest -- | 
7 THE rompectcug a Beet. Hee DE ee 1 
8 still orienting myself. Along the top is -- 
2 A Temperature scale, 
10 | Q And along the side is 
11 depth ify ese | 
12 A Peptiwim feet. otakting 
13 from zero to, when you go down to the extreme bottom, 
14] that is approximately 55 feet. 
15 QO And those temperatures at | 
16 the top represent the temperatures you find in the | 
17 ground? 
18 A Yes, these temperatures 
19 ace Calculated == thats right: | 
20 MR. MARSHALL: Excuse me, 
21 I can't read the numbers on the left hand side, 
22 | 
ad THE COMMISSIONER: They are on 
aa this one but I think that must be by design. | 
oa PE tyou turn it over ‘-= 
26 MR. MARSHALL: Roatan << Gave 
| 
ah & copy ot “that. 
a A These temperatures were 
any calculated by our consultants and are typical of the | 
yy permafrost region. | 
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In Chief 92a 
As you can see, the seasonal change of temperature 


is the greatest at the ground surface, but much less 


so depth of more than 60 feet. The ground at this 





example location, shows an annually solid layer of 
approximately two and a half feet. If a warm spell 
were encountered in any year, or the ground cover 
were removed or compacted, a heated foundation or 
road were placed on the ground, then more heat would | 
be received at the ground surface, and furthermore the 


heat would be expected to penetrate deeper into the 





ground during the summer season. As a result, the 
original temperature cycle may be disturbed and a new 
cycle would be eventually established. This is what is 
referred to as a thermal] disturbance. 

THE COMMISSIONER: 

QO Dr ap, dicen, “t mention 
the numbers were upside down, thinking I would betray | 
my ignorance but now that Mr. Marshall has raised it, | 
that's the way it's supposed to be, is it? | 

A Could you repeat that 
again? 

Q Well I don't suppose it 
LominpoT tant. bc Te may curn Out to: bey On) this slide 
and on my sheet, the numbers in the left hand column 
which represents the depth beneath the surface of the 
earth, are upside down and I thought well that’s the 
way you people in your profession portray this kind 
of thing and Mr. Marshall wasn't satisfied with 
that so I just wondered-- 


A I think that's the 


normal procedure of the graph, yes. 
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THe COMMISSIONER: Go ahead, 


MR. HOLLINGWORTH : 


| 
| 
don't let me stop you. 


Q Die Wips) how do you ie 
the change of ground temperature as a result of thermal | 


disturbances? 


( SLIDE: TEMPERATURE VARIATION AT LOCATION 


NEAR INUVIK MARKED AS EXHIBIT 255) 
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In Chief 
1 A The applicant relies on computer 
a Simulation of the change of ground temperature for any | | 
3 anticipated thermal disturbance, being aware of this 
4 scarcity or site specific data. The use of the computer 
5 reflects the complexity of geometry and of the physical 
6 | processes which are not amenable to a mathematical 
| 7 solution or formulae. | 
8 EBA Engineering Consultants | 
9 Limited in conjunction with the applicant's project, 
10 has developed a workable model which, in my Opinion, 
ia represents the present state of the art, and it is 
2 Satisfactory tool for modelling subarctic ground temper- 
es atures and changes. 
14 | QO With the knowledge of the | 
iS change of ground temerature, how would it assist you to | 
16 evaluate the effects of thermal disturbance on terrain 
17 stability? | 
18 : A Given a disturbance, we 
L3 would simulate the change of temperature on a time 
20 basis, and from the predicted temperatures one would 
21 determine the rate and magnitude of freezing and thaw- 
22 ing within a domain of interest. IF thawing does take 
23 place as the result of the geothermal analysis, we 
24 would be concerned with potential settlement, slope 
a instability and buoyancy problems. On the other hand, 
26/ . if freezing indeed occurs, we would examine the extent | 
27 of frost heave and drainage neat Poh, : 
28 O Dr. Yip, would you please 
29 aint on the technique of inhibiting frost heave by 
| 30 increasing overburden pressure by me burying ‘or by 
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BURNABY 2, B.C. 


increasing berm height? 

A The amount of frost heave 
basically consists of two components; one due to freez- 
ing of the in-situ pore water in soils and the other due! 


to freezing of additional water drawn towards the frost 





bulb. However, as water is being sucked towards the 


freezing front by means of some type of pulling force, 





depletion of water content in the underlying unfrozen | 
soils, if it is to be completely restored, may result 


in consolidation and settlement. 





f Therefore, the net heave would 
be the sum of the two previous components, minus the 
amount of settlement due to consolidation. By increas- 
| ing overburden pressure by deeper burial or by increas- 
ing berm height, one can suppress the water from moving 
towards the freezing zone, hence inhibiting frost heave. 
Foothills is presently carrying out an in-depth model 


study of the problem by considering simultaneously the 








Major mechanisms of frost heave, the detail of which 
will be presented by our consultant, Dr. Hwang. In 
our opinion, such a rational approach will lead to a 
better understanding of the frost heave,and therefore 
May reduce the amount of select material required and/ 
or thedepth of burial. | 
I think that is the end of my 
direct evidence. | 


Q Fine... Mr. Davison, are 


you director of Klohn Leonoff Consultants Limited, a 





consultant to Foothills Pipe Lines Limited? 
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WITNESS DAVISON: 





A Yes. 

Q ANG does the sheet 
attached to the prepared evidence and having your name 
at the top, accurately describe your academic qualifi- 


cations and experience? 





A MGS. | 
Q Can you read that into 

the record, please? 
A My formal education is 


comprised of obtaining two degrees, a B.A.Sc. degree 
in Civil engineering in 1958 "from the University of 
Beatish Columbia jwrand jan GsMatdeqree sin civil engineering 
in 1959 from the Massachusetts Institute of Technology 
in Cambridge, Massachusetts. 


| 
| 


I have been obtaining experience 
in the geotechnical field since 1952, however my pro- 
fessional history commenced at graduation in 1959. 


Since 1959, I have been em- 





ployed by Kiichn Licona te Consultants Limited, formerly 
known as Ripley, Klohn and Leonoff. During the period 
1959 to 1964, I was a geotechnical engineer for the 
construction of the Squaw Rapids Hydroelectric project, 
and field drilling advisor for the initial investi- 
gations of the Nelson River Hydroelectric project in 
Northern Manitoba. 

From $1964: to 1968. I was 


Manager Of Klohn Leonoff, Winnipeg office, responsible 


for all engineering carried out by the office, which | 


included projects within the discontinuous permafrost 
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15 zone of northern Manitoba. | 
2 From Po6eatce L9dh, Lhiwas | 
3 manager of Klohn Leonoff, Calgary office. I am now a | 
4 Director of Engineering for the company, responsible 
5 for engineering carried out in the prairie provinces, | 
6 | and the Northwest Territories. 
7 Since 1963, I have been in- 
8 volved in various permafrost engineering projects. 
9 Some of the projects relative to this panel, which I 
10 have either managed directly or acted as a review con- 
ii Sultant for our staff are as follows: 
12 1. Environmental impact 
i3 studies, the Richards Island and Parsons Lake Gas 
14| Gathering System, N.W.T. 
15 2. New Townsite and Townsite | 
16 Expansion Studies, Gillam, Manitoba, Yellowknife, Hay | 
17 River and Inuvik, N.W.T. | 
18 : @.. RatiwaysStudiestpa 
19 Feasibility Study for the CN-CP Arctic Railway, and 
20 Design of Cuts and Fills for a 40 Mile Railway Expansio 
a at Thompson, Manitoba. 
22 4. Foundation Studies, 
23 Foundation support for a heated oil storage tank at 
24 Inuvik; foundation support for a water tank at Fort 
25 McPherson; Foundation support for a powerhouse at 
26]. Inuvik; Assessment of settlements for Ne as 
27 Valley Hot Oil Pipeline, and Designs of dams and dykes 
28 for the Strutt Lake Hydroelectric Project, N.W.T. 
29 | (@) What other areas of | 


30 geotechnical engineering have you been involved in for 
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the Foothills' pipeline? 


A We have been involved in 
the assessment of problems relative \to, drainage and 
erosion, settlement, buoyancy, seismicity, slope 
stability, foundations for structures, access roads, 
and qualitative assessment of thermal disturbance and 
frostxaction. 


QO Ang what is the statusror 





your work relative to assessing the problems you have 
mentioned? 

; A The studies we have 
underway at present are related to drainage and erosion 
and slope stability. We feel that these are the sub- 


jects that require better definitions and tentative 





solutions before entering final designs. The other 
subjects require site specific information which we feel 
only can be gathered during final design. . 

Q What is your approach to 


studying these specific problems? 


A Our approach has been to 
use experience, observations and analyses. We use 
experience gained from permafrost engineering projects | 
as well as experience gained from conventional geo- 


technical projects. However, in using the latter, 





care must be taken that only relevant geotechnical ex- 
perience is used, since ice is the fourth component 
added to the usual geotechnical components of soil, 


water and rock. 


Several types of observations 


are of assistance in solving geotechnical problems. 
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In Chief 

Some forms of observation are general and may be rele- 
vant to route location, a topic discussed by Mr. | 
Gillespie on the Location Panel. Such observations are 
made to avoid areas of possible slope instability and 
"sensitive" terrain. 


Other forms of observations 





include gathering specific information which can then 
be related to the location of the pipeline or associated 
Structures. For example, data can be gathered from an 
existing landslide which indicates the factors which 

caused the landslide. A slope design can then he made 


which takes these factors into account. However, the 


application of observed field behaviour to a particular | 





problem requires careful observation and analysis to 
ensure that the observed behaviour is pertinent to the 
problem. 


Concerning the Foothills' 


pipeline route -for the preliminary designs, we are 

concentrating on gathering data on a regional basis 
along the proposed pipeline corridor. There are a | 
number of theoretical analyses available to solve ceo- 


technical problems. However, the important point is 


how these analyses are applied to the particular pro- 





blem to be solved. Sound application of theoretical 

analyses requires solving actual engineering problems. 
In regard to the Foothills pipeline, we are gathering 
data along the proposed route and makina preliminary | 
designs for a variety Gn conditions. (Only in the *final 
phase will a desian and construction manual be produced | 


to cover the majority of engineering problems. 
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BURNABY 2, B.C. Hwang, Mirosh, Davison 
In Chief 
ul ©) Have you differed from 
> CAGPL in your approach to studying the problems? 
2 A We are not totally | 
4 familiar with their approach to all problems, however, 
| 
5 I believe that our analyses and procedures are Similar. | 
6 The only area that I know of in which we may differ | 
7 | from CAGPL is in the emphasis placed on terrain typing. 
8 Q What makes you believe | 
9 there is a difference? 
10 A Their terrain mosaic ates 
La show a proposed or tentative design for erosion control 
ie) and drainage as well as buoyancy. By showing this | 
a3 information on a mosaic sheet, it suggests that they 
14 | have been able to arrive at a proposed design from | 
15 essentially office studies. 
16 @) Have you used terrain | 
17 typing? 
18 ; A We have used terrain 
19 typing for defining problem areas and assisting our 
20 assessment of general problems. 
oe Q How do you propose to 
22 approach problems of drainage and erosion and buoyancy? | 
23 
24 | 
25 
26 | 
27 | 
28 | 
29 | 
| 30 | 
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BURNABY 2, B.C. Yip, Hwang, Mirosh, Davison 
in Ghiest 
| 
I A Mr. Claridge 
Z| will give details of our approach to the problems, but | 
3 we propose to study them at specific sites during the | 
4 preliminary design stages of this project, to gain | 
5 better definition of problems and to provide tentative | 
6 | solutions, during final design we propose that the design 
7 will be based on a mile by mile ground examination 
8 and selectedtest drilling. | 
9 Q Mr" Claridge "what 2s 
10 your association with Foothills Pipe Lines Limited? 
ee WITNESS CLARIDGE: | 
12 A I am employed by Klohn | 
L3 Leonoff Consultants Ltd. which was retained by 
14 Foothills Pipelines Ltd. to provide geotechnical | 
LS consulting services for the proposed pipeline, 
16 Q And does the sheet 
17 attached to the prepared evidence and having your | 
18 name at the top’ accurately describe your academic 
19 qualifications and experience? 
20 A Yes -at does. 
21 Q Would you please read 
22 Tee into the record: : 
23 A I pursued undergraduate | 
24 | studies at the University of Toronto Ontario, taking | 
25 studies in the Department of Applied Geology and | 
26 | * Civil Engineering. I graduated with a BASe degree in | 
27 Civil Engineering’ in 1965. ‘Pollowing that I took | 
| 28 Post Graduate studies in Civil Fngineering specializing | 
| 29 in soil mechanics and foundations, graduated in 1968 
| 30 from the University of Illinois Urbana with an MS degree} 
| | 
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ALLWEST REPORTING LTD. epattord ,~Claridge,*Yip, 
ee ee: Hwang, Mirosh, Davison 
fewer re f 
ni My experience, between 1965 and. 
Z| 68, I was employed on power developments in British | 
y Columbia and the United Kingdom, in the investigation of | 
4 landslides in Norway and in the design and operation of | 
5 new equipment to measure the engineering properties of | 
6 | ocean sediments. | 
a Betweens1968 .and 74, Imwas 
8 employed as Senior Soil Mechanics and Foundation Engineer 
| 
s) with Acres Consulting Services Ltd. in Niagaw Falls | 
10 Ontario. I co-ordinated geotechnical studies for a | 
Lk hydro-eléctric station on a river in eastern Ontario. | 
2 A primary concern of the project was to evaluate the | 
§3 effects that creation of a reservoir would have on the | 
| 
14 | Stability of the slopes in marine clay deposits, | 
5 Otheniprojectshinswhich. I have | 
16 participated include the design of cofferdams and slope 
Vi? excavations for a railway and road tunnel which crosses 
18 the Welland Canal in Ontario and studies in Brazil | 
DS and Bangladesh which involved assessment of groundwater 
20 conditions and river bank stability. 
21 I have been employed with Klohn 
oe Leonoff Consultants Ltd. since May, 1974 in the capacity 
a3 of Executive Engineer. Most of the past year has been 
24 devoted to participation in northern projects, namely BY 
25 | hydro-electric development on the Snare River, N.W.T. 
26 | ‘mandeéstudies for Foothills.Pipe)Lines-Ltd, My involvement 
Zi with the Foothills project has included two reconnaissante 
28 inspections of the route. I have also assisted in S6etihe 
23 momercia programs for investigating slope stability and 
| 30 drainage and erosion features on the pipeline route, 4 
| | 
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BURNABY 2, B.C. Hwang, Mirosh, Davison | 
In Chief | 
| 
a I am currently involved with assessing the results of | 
2 field studies and implementing designs for the pipeline. 
3 Ng Q Please describe the nature | 
4 of field data which you are obtaining in your assessment | 
5 Of slope stability? 
6 A A field program was initiated 
7] during the spring of 1975 to collect data on slope 
8 conditions for the following types of slopes. 
9 Failed slopes; steep but unfailed slopes; slopes along 
10 the proposed pipeline route; slopes at preferred alternate 
V1 locations; and slopes which have been disturbed for 
12 example, by fire or the clearing of seismic lines, | 
13 The program consists of field | 
14 observations including the measurement of slopes, the | 
LS collection of surface soil samples and the Gre rlang@ or 
16 test holes. The program has been confined generally to 
we have been giving 
17 within 5 miles of the proposed route. Thus/emphasis has 
18 been given to the specific conditions along the route as 
se Opposed to consideration of a broad region outside of at 
20 pipeline corridor. 
21 Test hole drillingis being 
22 conducted at locations of high and steep slopes such as 
23 exist at river crossings and adjacent to slide areas | 
24 where we anticipated thatinformation concerning jthe 
a> behaviour of soils under study can be gained. The | 
26 ‘objective of the drilling and observational studies is 
27 to determine through field evidence the soil parameters 
28 which are applicable to each soil type and condition | 
2 
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within a specified area. Information which is gained 


about slope stability will be supplemented by office 
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‘ gained from the observation of failed slopes is a know- 








EE Ca es Hwang, Mirosh, Davison 
i Chiet Deon 4 
analyses and laboratory testing. Further field investi- 


gations will also be conducted during the final design 
stage. ai 

(@) What is gained from observinca 
failed slopes? 

A The examination of failec 
slopes provides evidence of ithe behaviour of a particular 
terrain under actual field conditions. By relating the 


conditions which pertain at the location of a landslide} 
| 


an assessment can be made of the behaviour of slopes 


across which the pipeline is to be routed, Comparisons 
which would be made include the following: | 

angle and height of slope 

location of failec slope with 
respect to topographic and other features such as the 
presence of a river bend, disturkances by fire or other 
causes, andfeatures of surface: drainage, and 

soil and ice conditions 

Evidence gathered from landslides 
is also useful in back-calculating the soil parameters | 
which can be used in the analysis of other slopes. Thus 

which may be | 
the parameters/obtained from laboratory testing car ke |. 
compared with those obtained by examination and back 
the 

analyses of/landslides. 

A further benefit which is 
ledge of the causes of failure. An understanding of 


landslide causes is useful in deciding on route location; 


as Similar siutations, where landslides have been 


observed can be avoided. 
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SPINS PEIN erp > Hwang, Mirosh, Davison 
In Chief 9292 
T O Have you established a 
2 steepness criterion governing which slopes will be 
3 stable and those which may potentially fail? 
4 A Pec COR. Mace ter 1Orl | 
5 governing which slopes are stable and which are not would 
6 | be very useful in identifying slopes which will reauire ! 
7 | analysis’. However; such’ a “criterion ‘would ‘be an Seeeonely 
8 regional "onevand ittwould yberdif ficult tto ‘apply atea lo-| 
9 cal scale. Local slope stability may be influenced by 
10 a ‘wide range of factors’ including soil types) ice 
ie}: content and distribution, cround temperature and sus- 
#2 ceptibility to thermal disturbance, local drainage conditions 
13 and the presence of various erosion factors. Thus, the | 
14 | decision regarding which slopes should he given detailed! 
15 | study requires an individual assessment supplemented 
16 by the use of slope groupings and comparisons 
i? within a given locality. For this reason,. no slope steep- 
18 ness criterion has been selected for the pipeline. 
19 Q Can you describe a icimiaa © 
20 form or forms of landslides which you consider may have 
ZY a major significance along the pipeline route? 
22 | A The most prominent and | 
23 severe type of landsliding that occurs along the 
24 | route is what is generally recognized as a retrogressive 
>| Or retreating thaw slide. These are generally initiated| 
26 | * by slumps which are small slides that frequently occur | 
a7 | along the bends of river. Slumps are usually initiated 
28 by erosion and undercutting by the river. Retrogressive 
ao Sees normally begin as a relatively small feature but | 
30 in the presence of high ice content and where the ground 
| 
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- Our expressed confidence that the processes leading to 
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Nas been suitficiently disturbed by Slumping and related 
thawing, the slide may extend further into the Slope. 
Eventually a thaw slide can extend for hundreds of feet | 
back from the toe of the slope. 

I wish to emphasize that although 
Slides of the type described do exist within the vicinity 
of the pipeline, conditions are quite variable within 
short distances. In every case to date. it has been 
possible to select a pipeline routing which avoids 
steep slopes and the occurrence of slides of this nature 
is considered to be extremely unlikely along the route | 
selected. 

Q Can EieM net Lation. Of a 


landslide be recognized after the Pipeline has been 





constructed and can its development be halted? 


A Slides of the type which were 


described in the reply to your previous question follow 
a pattern of development which is recognizable. Major 
sliding is almost always the result of initial slumps 


which in turn are generally associated with a distinct 





erosion process such as occurs along the bends of stream 
and rivers, Erosion can be prevented through the 

application of granular and insulatirmg blankets and if a 
condition develops where a slope is potentially BAe 


treatment. measures will be instituted, Notwithstanding | 





| 
the development of a major landslide can be counteracted, 


{ 


it is our primary intention to select a route location 
which avoids zones potentially high erosion and related 


inetapi lity. 
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BURNABY 2, B.C. Hwang, Mirosh, Davison 
In Chief 9294 
1 Q Please describe the tpes | 
2 of drainage which will affect the pipeline? | 
3 ca A The following categories of 
4 Qrainage have been described as occurring within the | 
5 permafrost terrain: | 
6 well defined drainage as in | 
7 streams or in gullies, 
8 sheet flow | 
9 active layer flow 
10 Our field studies have shown 
11 that "sheet" flow as it is known is in reality a com- 
12 bination of poorly defined but distinct surface drainage 
13 channels and active layer flow. We have determined 
14 that the method of treatment of defined drainage courses | 
15 will apply equally well to the surface pontion. of. the sheet 
16 flow. Further, that portion of flow occurring in the | 
1? active layer has been determined to be a small propor- | 
18 ELON Of rhe total flow occurring during Bunt 
19 periods and also in respect to the total amount of 
oy drainage which is affected by the pipeline. 
21 The types. of drainage just 
oe referred, to apply. to. the. natural drainage system. With 
respect to the pipeline itself, two additional types of 
By drainage may be considered. Longitudinal drainage 
me applies where there is flow along the pipelines such 
Se) as) will occur along drops and slopes. In addition, 
a cross flows will traverse the pipeline at various | 
a angles of incidence. Both types of flowa@eate different 
a types of problems which must be resolved in design of | 
30 














the pipeline mound and surrounding terrain. 
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casita Ae Wie ait haa Spafford, Claridge, Yip | 
Hwang, Mirosh, Davison 
In Chief 
7 Q How do you propose to con- | 
2 | trol water in the vicinity of the pipeline? | 
| | 
3 | A Breaks in the pipeline | 
4 mound will be provided within each depression and each | 
5| recognized drainage course where water flows are anti- | 
6 | Cipated. As explained in the reply to your previous | 
7 | question, surface drainage occurs in defined channels 
8 and it is our intention to maintain flows in these 
9 | channels with the minimum degree of interruption. 
10 | The principal cause of erosion 
11 tse thetloss of ‘control of drainage. Therefore, in | 
12 | addition to providing mound breaks which will pass sur- 
13| face drainage effectively, full provision will be made | 
14 | to protect both the mound and the adjacent terrain from | 
15 | potential erosion following pipeline construction. 
16) The following types of protection will be instituted | 
a7 at the time of construction: | 
18 First, granular blankets wieriel 
29 the disturbed zone in a drainage crossing; 
20 Second, vegetative mats and 
a mulches will also be used either in conjunction with or 
oa as an alternative to the use of granular protection; 
ae Third, sand-cement sacks or a 
| 
24 Suitable alternative on the surface of the mound to | 
i] | 
25 | protect against undercutting. 
ae | | The preceding measures will be 
27 applied routinely on all drainage crossings. In addi-_ | 
28 | tion, special protective devices will be used to control| 
<9 water on steep slopes crossed by the pipeline. Where | 
ol | the pipeline descends a slope structure such as 
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-considered:\" Where the slope is in» fine grained ice- 
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stilling basins at the toe of the slope and let down 


structures or baffles in drainage ditches will be 





rich soils, granular backfill may’be ‘used ito backfill 
the ditch trench. 

Where the pipeline passes 
along a slope with a significant dip crossing the pipe- 
line, additional precautions will be observed to control 
water which is intercepted by the pipeline mound and to 


ensure that it is passed without damage to adjacent 





drainage’ courses. In this regard, low diversion mounds 
or ditches will be installed upslope of the pineline 
to serve as a diversion. In addition, safeguards will | 


be taken to prevent buoyancy from developing through 


flooding of the pipeline trench. Sealants such as spray 





asphalt or clay bentonite will be applied on the mound 


and supplemented by revegetation including the use of 


mulch protectian. 

Emphases will be placed on the 
use of types of erosion protection which will serve 
both to stabilize the soil backfill and disturbed 
terrain adjacent to the pipeline and also to encourage 
the early formation of new vegetation. The applicant | 
is also committed to undertaking safeguards which 
will minimize the degree of disturbance to the terrain. 

Q Please Heeeeahe the pro- 
cedures to be followed during final design in deter- | 
mining the sizes and frequency of mound breaks for 
Beats cross drainage? 


A Final designs of drainage | 


| 
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Hwang, Mirosh, Davison 
In Chief | 
| 
1 and erosion control will be developed for the pipeline 
pe route through a combination of office studies and field 
3 | examinations. Designs will be based on the followinc: 
4 First, the location of both | 
5 seasonal and active drainage courses as identified 
6 | from aerial photographs and as confirmed and defined 
7 | in detail from a walkover survey. | 
8 Second, major topographic 
9 features as determine from aerial photographs and top- 
10 ographic maps. 
Ad é Third; local. soil*ana’ground 
12 ice conditions as identified in final probing. | 
3 Fourth, prediction of surface | 
14 | runoff as derived from aerial photography and a 
15 ic maps. | 
16 The detailed form of seoseetnon 
17 of drainage crossings will vary according .to the 
18 erodibility of the soil, local topography, degree of 
a9 cross slope, and magnitude of cross drainage, as well 
20 as other factors. Emphasis will be given in final 
21 design to the use of protection which is effective in 
22 the short term in preventing development of erosion and 
23 the use of revegetation which in the long term will 
rt be the most satisfactory safeguard against surficial | 
25 deterioration. 
26 | Q From the point of view 
27 of control of drainage and erosion, can you indicate a 
28 preference for locating the pipeline around The 
29 Ebbutt Hills rather than over them? 
| 30 =U We have not performed 
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Hwang, Mirosh, Davison 
in Chief 


field studies which would permit a quantitative compar- 
ison of the two routes. However, because of the higher 
level of the Ebbutt Hills, a larger portion of the 
route can be expected to pass through permafrost and a 
higher percentage of ice rich soils can also be ex- 
pected. Disturbance associated with right-of-way pre- 
paration will therefore tend to be greater for the 
Ebbutt route and as a greater portion of the route 
passes on sloping ground, attendant erosion is likely 
to be more severe. For this reason, we have chosen to 
skixt thé Ebbutt Hills along jrelatively /flat ground. 

QO Mees Spafford, iwhat is 
your relationship with Foothills Pipe Lines Limited? 

WITNESS SPAFFORD: 

A My firm has been engaged 
by Foothills to advise on design criteria for specified 
river crossings, estimation of surface runoff, assist- 
ance with right-of-way drainage problems and analysis 
related to winter roads. 

Q Does the sheet attached 
to the prepared evidence, having your name at the top, 


accurately describe your academic qualifications and 


experience? 
A Yes\« 
Q Please read it. 
A I graduated with a 


Bachelor of Science Degree in Civil Fngineering from 
Queens. + University, in wKingston,,, Ontario in: 1950. 
After my graduation, I spent 


one year as a construction superintendent on 





a 





| 
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Hwang, Mirosh, Davison 
In Chief 
construction of highway bridges and highways. 
| 
In 1951, I joined the consult- | 
ing engineering firm of H.G. Acres and Company and ia: 
on a variety of projects in several capacities. These 
included assistant resident engineer for construction 
of a flood control dam, design engineer for a variety 
of hydraulic structures, preliminary designs and studies 
of hydroelectric and flood control works, hydrologic 
analysis, system power studies and project engineer for 
design and construction of a hydroelectric project. 

j Tne los?) degornedmthe-staéfcot 
the Fraser River Board as project engineer for studies 
of flood control and power development on the Fraser 
River. This assignment was completed with production | 
of, the) Board..s-1963,nreport: | 

inal 964alajoinedwthes.firm of 


Gibb, Underwood and McLellan in Winnipeg as Director of | 





Hydraulics and Water Resource Division of that firm. 
In this capacity, I directed studies and design for a 
variety of hydroelectric, water supply and water manage- 
ment projects, mainly in northern Manitoba. 

In 1970, two associates and I 


formed the consulting engineering firm of UNIES Limited, 





in Winnipeg where I have functioned since as Director 

of Engineering. Work in thisrcepacity has included 

development and application of techniques quantifying | 

hydrological characteristics of northern streams, water | 

Management studies, definition of physical processes, | 

pawetes to streams and shorelines, sizing and establish- 
| 


ing design criteria for stream crossings on northern 
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Hwang, Mirosh, Davison 

1 oY Gh cae Ge 

highways, resource requirement studies and estimation 
of design criteria for drainage and stream crossings 
for the Mackenzie Valley gas pipeline. 

QO What assignments relative 


to geotechnical evaluation has your firm carried out 





forthe’ applicant ,A'Foothia..ds? 

A We provided an assessment | 
of stream flow characteristics for streams crossing the | 
pipeline route with estimates of potential change in 
sediment load due to pipeline construction activities. 
The results are presented in our report, Fnvironmental 
Impact Assessment, Water, Mackenzie Gas Pipeline, Feb- 
Bua) or] a4 

fe estimated the potential for 
river bed scour in the vicinity of pipeline crossinas | 
of the Mackenzie East channel and of the Mackenzie | 
River near Naylor's Landing. The results are presented 
in our reports, Scour in the Fast’ ‘Channel ‘of the Mac- 
kenzie River Below Tununuk Point, February 1, 1975 
and Scour in the Mackenzie River near Naylor's Landina, 


February ; 429.751 





We examined available inform- 
ation for eleven major pipeline river crossings and 
estimated potential for stream bed scour at each. 


We provided flood runoff data 





in support of study of right-of-way drainage design and 
advised on drainage design. 


Q Have you carried out any 





work for other agencies in connection with the eG 


Valley Gas Pipeline? | 


| 
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Hwang, Mirosh, Davison 
In Chief 


A ves. “We contributed to 
the Environmental-Social Committee Task Force Report 
Number 73-28, Regional Impact of a Northern Gas Pipe- 
line, and we carried out a VarvetyNofsstudies for the 
Environmental Protection Board (EPB) on hydrology and 
related physical analysis. The results of the latter : 
work are presented in Section 7, Water, of the EPB | 
report, Environmental Impact Assessment of the Portion 
of the Mackenzie Gas Pipeline from Alaska to Alberta, 
September, 1974. 

: @) On the question of stream- 
bed scour, do you consider the allowances for scour 


indicated in your reports to the applicant to be ade- 





quate for final design of the pipeline crossings? 


A THey may not be completely; 
adeauate. 

0 Why not? | 

A Mere Gstnot, suit ieient ! 


data available for most crossings to support the analy- 


Sis required for a safe final Bes lon! thi siw 1a 


| 
require field measurements to determine streambed 
materials, stream channel geometry and, in the case of 
the Mackenzie east channel crossing, hydrometric mea- | 
surements to establish design hydraulic conditions and | 
sediment movement. A possible exception is our study 

of the Mackenzie crossing near Naylor's landing where 
recent streambed borings have confirmed our assumptions | 
with respect to streambed materials. 


| 
THE COMMISSIONER: Excuse me, | 


Nreespafford: | Wherevis» the crossing near Naylor's 
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1 Landing? | 
2 A That's up stream of the 
at junction with the Liard River. | 
4 THE COMMISSIONER: Okay. | 
5 MR. HOLLINGWORTH: | 
6 | @) What purpose does the 
7| information you have provided on river bed scour serve? 
8 A The purpose is to provide | 
9 interim design criteria for the crossings, in support 
| 10 of estimates of cost, selection of method of execution, 
| Nese and estimate of impacts. 
1b Q Would you say that the 
13 estimates of scour depth you have provided are | 
14 | conservative? | 
15 A I have tried to provide | 
16 as realistic an estimate as existing knowledge will | 
L7 allow. However, for unknowns, the probable worst con- | 
18 dition has been assumed so, to that extent, the estimates 
19 are conservative. 
20 Q Did you provide river 
21 crossing information other than potential scour depth 
22 in your reports to the applicant? 
23 A The reports include a 
24 description of the channel regime at each site and 
25 some discussion of the conditions contributing*tolscour. 
26 | - Also the extreme river discharge copeleeient abeunes in 
27 estimating potential scour is indicated. To assist in 
28 design for most of the crossings, estimated peak flood 
: = | 
29 probability and water level and velocity versus dis- | 
| 30 | charged relationships were provided in the form of curvds 
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Hwang, Mirosh, Davison 
In Chief 
i showing the return period or probability that a flood of 
2 | a given maximum flow will occur in a specified period | 
3 | of time. Two other curves indicating mid-stream depth 
4 | and average flow velocity at the crossing as a function 
5 of flow were also provided. | 
G| Q Could you please describe | 
7| your contribution to the design of right-of-way 
8 | drainage? | 
a A We have provided an | 
10 estimate of the probability of maximum rate of flow in | 
th most of the streams crossing the pipeline and for 
12 small water courses in example analysis areas specified 
mS by Klohn Leonoff Consultants Limited. | 
14 Q Briefly, how was the 
15 probability of maximum rate of flow estimated? | 
16 |i A A method of computing a 
17 Problabalityeof, peak) runoff, from,the.statistics of 
23 recorded climatic data was adopted. For this purpose, 
L9 records of precipitation and temperature from Atmos- 
20 pheric Sen ae Service weather stations throughout 
ai the area were used. Transformation of this data to 
we stream flow statistics requires knowledge of terrain 
23 characteristics of each cachement. | 
24) The reoguired characteristics | 
25) are obtained from measurement of factors such as cache- | 
26. - Ment areas, stream channel slope, eas an t transfer 
Pade: slope, water surface areas, stream width, terrain | 
28 classification, et cetera as observed from available 
| ee eye maps, ae photographs and field measurement. 
| 30} | 
b.| | 
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Q How was the probability of, 
maximum flow presented to right of way drainage cesicn, 

A For the sample areas 
studied by Klohn Leonoff the probability of occurrence 
for any flow crossing a unit length of pipeline 
was presented on a graph. Rnerigzeph ti sseio race 
particular location with specific land surface Slope 
and distance from the drainage divide to the might a 
way. 

@) Can you please explain 
how subsurface flow occurs in stream and river beds anc 
what effect a pipeline woule have on such flow? | 

A Flow through the strearhec. 
is caused by anc generally varies directly as the gradient 
of the stream. A pipeline buried in the streambec would 
form a impermeable barrier to the flow in the streambkec,. 
Likewise, a frost bulb developing around a-cold gas 
pipeline would form an even larger’barrier. The 
quantity of flow through the streambed varies 
Cirectly as the permeability of the streambed material | 
as well as the stream gradient. Permeability may be | 
measured by sampling of bed material and pumping tests. | 
Where permeability is found to be relatively low. seepage 
rates will be low and a frost bulb will form around the 


| 
pipe. As a result, seepage flows will be forced upward | 


- to the streambed, The resulting increase in stream dis+ 


charge will be negligible, but there will be an increase¢ 
{ 

tencency toward local scour where the subsurface flow | 
| 

emerges. This tendency can be approximately quantified 


by two dimensional flow analyses based on measured 
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} permeability, gradient and estimated frost bulb dimensions. 
2 The other extreme is where | 
3 streambec permeability is high enough that seepage 
4 | discharge can provide sufficient heat to prevent frost 
5 bulb formation. In this case, only the pipeline would 
6 | form a seepage obstruction and changes in seepage velo- | 
7 city and direction would not be sufficient to generate | 
8) scour. Some intermediate cases may be anticipated where | 
3 | seepage discharge could be forced to the surface of the 
| 
10 | streambed at a rate sufficient to percipitate local | 
ll scour. If flow analysis indicates this possibility in | 
ye? a particular crossing, the problem may be solved by | 
}3 increasing depth of pipeline burial in the | 
14 streambed. 
aye) THE COMMISSIONER: Excuse me, 
16 | Mr. Hollingworth, I think we'll adjourn for lunch and 
17 | come back at 2:00. 
18 (PROCEEDINGS ADJOURNED UNTIL 2:00 Pee) 
Py 
20 
5p 
Z2 
23 | 
24 | 
ee. | 
26. | 
27 | 
29 | ! 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: WHat page 


were we at? 





MR. HOLLINGWORTH: Page 21, 


just commencing question 49, sir. 

Mie MARSHAL 6517 Bhi siteben’ t 
going to inconvenience my friend, I wondered if we might} 
deal »brietly with the sitting hours for the rest of+-the 
week. We are trying to get some idea as to whether we 
should have people up for the O & M panel and so on. 

Pens eyoOur1 wancent1on. to ‘sit 


tonight sir -- 





THE COMMISSIONER: Yes. | 


MR. MARSHALL: -- and tomorrow 
to what time? | 
THE COMMISSIONER: Well, what 
=—- 1°11 leave that up to you gentlemenapeWhateplane is 


it that you want to get tomorrow? I would like to sit 


a full day tomorrow, but we could start a little early 


anid k= 

MR. SCOTT: I have made in- 
quiries about plane arrangements for myself, and there' 
no way I can leave Yellowknife over the weekend, so I 
am prepared to sit on Friday, Friday night and Saturday « 


THE COMMISSIONER: Well -- | 
MR. HOLLINGWORTH: Strike 


thatesetrom sehesarecord. 





THE COMMISSIONER: I'm leaving 


| 
| 


v7 eae 
avee 





qoercyved ,ne2oxrrM Se gen 
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ing Chiet | 
" Onmithes Jeo! cllockyplane» I thinks it)is tomorrowanight, so | 
2 that means that there will be no Saturday sitting. | 
3 aie But when do you want to -- | 
4 MR. MARSHALL: No, that's fine, | 
5 sir. We're happy to have matters move ahead, and it's | 
‘ | 
6) just simply a matter of whether we should be plan to he | 
7 having our O & M people come up or not, and -- | 
8 THE COMMISSIONER: Well let's | 
9 have a sitting in the usual way from 9 to 5 tomorrow, 
10 and then start again at 1 o'clock Monday. Now, is oe 
23. not suitable? | 
12 MR. HOLLINGWORTH: That's | 
13 satisfactory, certainly. | 
14] MR. MARSHALL: That's fine, | 
LD sir. The other point that Mr. Hollingworth had mentioned 
16 he was considering perhaps reversing the order of the | 
17 | last two panels, and I'm just wondering whether or not | 
18 that's going to be done, because again -- | 
12 MR. HOLLINGWORTH: Well I 
20 Said to you, Mr. Marshall ,iMthat it“ srnot) a,concern, any 
oh more, SO we will leave it as ee | 
22 MR. MARSHALL: Fine, thank you | 
es very much, sir. 
24 
25 | DIRECT EXAMINATION BY MR. HOLLINGWORTH, CONTINUED: 
26 | 
a7 Q Mr. Spafford, when we 
28s closed for the lunch break, I was just about to commenc 
29 question 49 diene ais this: Could you explain how you 
30 determine maximum water levels for pipeline buoyancy 
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in Cnet 
1] and weighting calculation especially in swamps and 
2 flood plains? 
| 
3 WITNESS SPAFFORD: 
i 

4 A The purpose of computing 

5 | maximum water levels is to determine the maximum level 

6 to which flotation of a given section of pipeline must 

TY becdesignedfor.« Ifsthe section under consideration’ is 
| g | crossing asstreamior water course, the first step in 
| 
| ? | determining design water level is to estimate the 
| 10 | probability of peak runoff. The method used is outlined 
y in respénse to a previous question. The geometry of | 
| 12 | the watercourse, its slope and water conveyance char- | 
13 | acteristics may be estimated using maps, air photographs 
i aii 
a | and field observations This’ result is’thén wsed!to 
| 15 compute the relationship between flow and water level. | 
| 16 | Combining this information with 


the probability of peak runoff)4will*indicate’ the 
.. Probability of. occurrence of maximum water levels to 


assist in the selection of a design water level. 


Where the pipeline crosses | 
swamps with no defined outlet the maximum level could be 
| 


cefined as that swamp's approximate overflow elevation. , 


The vegetation sequence adjacent to the swamp may also 








provide a guide. 
O Can you please explain 


how scour calculations are carried out especially with |! 


relationship to Foothills Mackenzie River pipeline 
crossings? 
A The scour calculations 


carried out to date are based on very limitec data in 
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most cases and are intended for preliminary desion pur- 
poses only. The potential of scour varies greatly from 


one crossing to another but, in nearly all cases, the 


first step in its computation is to establish the ex- 

treme hydraulic condition that will generate scour, or 
movement, of the bed and river bank material. Tractive 
force exerted by a flowing stream is a function of sur- 


face water slope and water depth. In channels of reas- 


increases with river discharge, thus design for scour 


| 
Onably uniform slope and cross section tractive force 
could, ideally, be based on the extreme flood event. | 


Rate of scour across the channel cross’ section would 





be computed throughout the entire passage of the extreme 
flood wave and through an estimate of the accumulated 
material carried away the maximum scour depth reached | 
computed. 

For final design,.of the Mac- 
kenzie East Channel crossing this sort of design pro- 
cedure should probably be adopted. Considerably more 
data than now ees will be necessary to define the 
extreme event which is not only a function of Mackenzie 
River discharge but also of differential level generate 
by wind on the Beaufort Sea coast. The data require- 
ment is outlined in the report on Scour in the East 
Channel of the Mackenzie River Below Tununuk Point, 
Unies Limited, February, 1975. | 


In other stream crossings, it |! 





may be sufficient to start with a peak flood discharge | 


of remote probability of occurrence, say a 1,000 year 


+ 


| 
return period event, and assume that duration of this | 
| 
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flow will be sufficient to scour a stable channel cross) 





Spafford, Claridge, Yip 
Hwang, Mirosh, Davison 
in Cnier 


section. Equations developed by T. Blench, Regime 
Behaviour of Canals and Rivers, T. Blench, 1957 or Guide| 


LOUBridgerhydraulics7sC.RseNeill,#1973,emaynbecuseds for 





this purpose. 
In many instances it is found | 
that an extreme flood discharge would not produce suffi-| 
cient tractive force to move materials of the size and | 
density found in the stream bed.- This occurs where 
materials eroded during the river's degradation novice 
an abundant supply of materials too coarse for the rived 
to carry. These coarse materials eventually pave the | 
river bed and banks and arrest further erosion. | 
Another indicator of the ex- | 
treme depth of scour is found through detailed eariraiee 
of the soil statigraphy beneaththe channel. ihe) rivers | 
in the area have developed their present profile over | 
a period of some 10,000 years, and most, except in a 
geological time frame, may be considered to have estab- 
lished a stable profile. The past extreme scour occur- 


rences are represented by the surface of native rock 


or overburden which underly the alluvial materials 





deposited by the river. In many cases, the underlyinc 
materials may be of a similar origin to the present 

river's alluvium and the boundary would be indistingquis 
able. The Mackenzie east channel may be er a case. | 


In others, the underlying 





material will be quite distinct from the alluvials and 
a well defined boundary can be established by pie ie 


ory drilling, trenching and in many cases shallow 
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seismic observations. Such exploration should extend | 





Over the entire width of the flood plain because the 


{ 
| 


channel location may have changed since the most extreme 
scour occurred. Unless there is some reason to expect a 
future marked change in channel discharge control which | 
would accelerate degradation, it may be assumed that 


future extreme flood events would not result in scour 


deeper than the lowest present level of alluvial 





material. 
.@) Dr. Hwang, are you a 
consultant with Foothills Pipe Lines Limited? 
WITNESS HWANG: 


A Yes, I am with EBA | 





Engineering Consultants Limited, which was retained as 
a consultant to Foothills Pipe Line Limited in May, | 
1975 to participate in geothermal and frost heave 
studies. 


@) And does the sheet 


attached to the prepared evidence having your name at 
the top, accurately describe your academic aualificat- 


ions, experience and publications? 


A Yes. 

Q And can you read that 
sheet, please? 

A Education, ‘B.Sc... Civil 


Engineering, National Taiwan University, Taipei, Taiwan, 
L962% 

Master Engineering, Civil 
Eee ae aes tehasi ee University, Hamilton, 1966; 


Ph.D. Civil Engineering, same university, '69. 
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In Chief 


Experience: 12 years' experi- | 
ence in the field of civil engineering, including the 
design of earth works, bridges, retaining walls, eam 
foundation design for gas compressor stations, research 
in soil consolidation and deformation characteristics, 
thermal soil mechanics in respect to permafrost temper- 
ature regime, computer program development. 

1971, a marine terminal study 
for the Canada Department of Public Works, to study the 
influence of a harbour structure on submarine perma- 
frost. 


1972 to '74, development of 


a geothermal model using finite element technique, for 





the Canadian Arctic Gas Study Limited, to facilitiate 
geothermal analysis of permafrost temperature reocime 


related to pipeline construction. 
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Involvement in studies of heat 
exhange mechanisms on the ground surface in relation 
to meteorological data, soil moisture migration, 
and thermal disturbance in permafrost regime due 
to channel shifting. 

1974 Also involved in 
geotechnical and thermal studies regarding mining slope 
Stability, foundation design of oil storage tanks for 
the Syncrude Oil Sands development. 

1974 to 75, Geothermal review 
on thermal pile design and other geotechnical aspects 
of the Alyeska Oil Pipeline Project. 

Technical Publications: 

1. "Finite Element Analysis 
Of Soil Deformation"; 

23 ineTheyInfluence.of Varying 
Soil Properties on C-onsolidation” 


Ee "On Solutions of Plane 


Strain Consolidation Problems by Finite Element Methods" 


4 -sappLications.of,.the 
Finite Element Method to Consolidation Problems" 

Denna lhermalkAnalysic.for 
Structure on Permafrost” 

6. "Thermal Disturbance Due 
to Channel Shifting; 

J ieee cedLoptsoniof pBuost 
Formation around aChillea Natural Gas Pipeline”. 

Bi "Pore Pressure Development 
ee Open Excavations" 


THE COMMISSIONER: Could I ask 
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“InChief 


whether N.R. Morgenstern who was a co-author with Dr, 


Hwang of some of the publications he listed, that's 


your Dr, Morgenstern ES: ite 
A yes, that was the time 
I was at the University of Alberta. 
THE COMMISSIONER: Thank you. 
Dr Morgenstern has been a 
wreness here already for ArcticrGas, right? | 
A Thaces nrght. 
MR. HOLLINGWORTH: 
Q Can you describe in genera} 
terms the object of a geothermal analysis? | 


i 


A The object of the analysis| 





is to predict the changes in ground temperature that might 


follow a change in surface conditions during construction 


or by operation of a pipeline. In permafrost regions 


the properties and the behaviour of the soil are cuite 


| 
| 


different between frozen and thawed states. Thus, the 


results of a thermal analysis become necessary input 


to the geotechnical considerations for design of 

river crossings, slope stability analysis, drainage and 
erosion control, pipe buoyancy and right-of-way 
behaviour. In non permafrast regions frost heavin g | 
might occur as a result of installing a chilled Hicelinel 


depending upon soil types and availability of ground 


“water. The results of a thermal analysis will predict 


the extent and the rate of a frost bulb which can be 


| 
| 
used ‘as aypart of input toward =the prediction of frost 
heave. | 


Q Can you comment on the aay 
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ference in technical approach between the geothermal mode] 
used by Foothills and that by CAGPL? | 
A Fssentially they are the | 
same one. I was involved in the development and subse- | 
quent application of the model from 1972 to 1974 for the | 
Canadian Arctic Gas Study Ltd. when the Alberta Gas 


Trunk Line was a member of the consortium, 


Q Can you comment on the 





difference in the technical approach towards frost 
heaving predictions between Foothils and CAGPL? 

A From an engineering 
viewpoint, both use the same principle which 
is the application of overburden pressure to reduce 
the frost heaving rate, and therefore, the magnitude of 
frost heave. MUch evidence reported.in. the, technical 


| 
| 
| 


literature has supported such a PLANCIi pL es. in approaching 
the problem, we recognize its nature to be cuite | 
different from -that of thaw settlement. For the latter | 
case, the final settlement can be determined with 

Greater certainty .«. But.for frost heaving, the amount of 


heave is anaccumulative result of the heaving process 


as the water is being sucked toward the freezing, poanet : 
Hence it is an accumulative process and more difficult 
to, predict); 

In order to realistically 
estimate the final frost heave over a pipeline lifetime, 
Foothills being aware of the semi-empincal approach | 
reported. by CAGPL, felt that there was a need to bridge | 


the short term test data and the long term pipeline 


performance through an in-depth analytical modelling, 
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| 
applying well-established theories of heat transfer, seep- 


age and soil consolidations. 





' The following mechanisms are 
considered in the study: 
Suction pressure at the freezing 


front as a function of soil properties, 


(2) Variation of effective | 





pressure applied at the frost front as a function of 
time. As the frost depth increases, the suction 
pressure at the front decreases due to the increase of | 


| 


soil weight above it. 





(3) Freezing rate and thus 
the rate of heat removal in order to change the water 
inte, Ace, 

(4) Soil consolidation and 


seepage characteristics, 





(5) Two dimensional seepage 
flow around the pipe. 

MR. HOLLINGWORTH: The panel 
is now available for cross-examination sir. 
CROSS-FXAMINATION BY MR. MARSHALL: 

Q It might be helpful for 
the panel to have available for the cross-examination, 
the Neill's text that was referred to by Mm. Spafford 
in his report on the Fast Mackenzie crossing, 

We have a copy that we can show to him when we get to | 
the theory that we're interested in. He has, I believe, 
a copy of the East. Mackenzie crossing channel study? 
And Mr. Claridge's report on slope stability? He has 


that, and a copy of the alignment sheet and a copy of 
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Cross-Exam by Marshall 


the geotechnical section of the application. You have 
those, Mr. Mirosh? 

WITNESS MIROSH: 

A itthank theyre coming. 

Q To; begin with, Mr.  Mirosh, 
perhaps you could tell us when the various geotechnical 
consultants were first retained by Foothills? Firstly, 
Booker and Associates or EBA? 

A I would have to guess 
at this, but I would say around January or February. 


ca 


I'm sorry, around December of last year. 


Q And Klohn Leonoff? 

A About Cctober or November 
of last year. 

Q And Unies Limited? 

A December or January 
somewhere in there, 

Q And I think Dr, “Coulter 


is also mentioned as one of your consultants? 


A About January. 

Q Of this year? 

A Of this year, yes. 
Q Sir, on page two of 


your evidence, you make reference to the FBA Geothermal 
Model and I believe we got into a bit of a discussion 
about this on one of the previous panels and you 

wanted to refer it to the geotechnical panel. I'll 

put my questions to you and when you get to the point 
that you want to pass them to one of the other members, 


feel free to do so. 
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1 Is this model based upon the 
2 model developed at, I understand. considerable cost, 
3 by Battele and Brooker between 1972 and 74 pertaining 


4 tO Arctic’ Gas? 
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ik I believe it is. | 





QO Dr. Hwang? And your 


answer is yes? 


WITNESS HWANG: 


A Yes. 


@) Sir, when did you start to 
work on the model exclusively for Foothills? 

A cneMavia. 75% 

Q Tnsee;, 7andbin that) timer 
sir, from May to the present, what development has there 
been of the model? 

A The model itself essent- 


ially was not modified too much. What we do, was to 





improve our input data by going throuch recent liter- 
atures, and to improve the input data. 

Q Well are there any capa- 
bilities that the model has now that it did not have 
at the time before you began doing this work in May? | 

A No, it's the same except | 


like we are putting the moisture migration intoit, but 





now it is not done yet. | 


@) Moisture migration? 
A Yes,the convection of-- | 
Q Yes, that is the model | 


that deals with the effects of convection? 
A That's “right, that's being 


done by, but. as. of today it*s not done, 





@) ittraketitn;?sir, you would 
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i be aware of the evidence that the Arctic Gas geotechnical 
2 | panel gave on the work that was done hy Battele to expané 
3 | the computer model ‘to include convection analysis as | 
4 well? | 
5 A That's sight | 
6 | @) Sco this is rather somewhat! 
af of a parallel development in the model capability, is 
8 ee 
9 | A inge- oh wouldwsay tingthe 
10 technical sense, yes, it may be approached in different | 
yD way. ‘ ! 
alee ©) I see. Have there heen | 
13 | any other major modifications to the program that have | 
14] been developed since May? : 
15 | A In which sense? | 
16 | Q Well does it have any new | 
17 | capabilities other than the ability now to deal with | 
18 the effects of .convection? 
BY A Oh, we may -- what we do 
20 is we change, modify the meteorological region numbers, | 
ab and -- 
22 | QO Thasisijustia matter of | 
23 getting newscata, iS) it? 
24 | A That’ siemigh tsi tsi ta 
25 | minor modification--- 
26 | ; QO Tesee'~. so seioiots that's | 
27 fine. | 
28 | Have you other modifications | 
29 that are planned to be made to the model? | 
30 | A Yes, like what I just | 
| | 
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G Exam. by Mr. Marshall 


said about moisture migration. 

Q Poeurtake ct rthat rbhat 
hasn't been done yet? 

A No. It's being done, but 


has not been done to date. 


Q Oh Ivsee;cit"suinsthe | 
process of being done? | 

A Yes. 

6) When do you expect to have 


: 


that modification then done to the model? | 

A As soon as I get the time | 
LOS COANE. | 

0) msesoontas you, getooff 
this panel? | 

Well, could you give me some | 
sort of an estimate? I understand, to a lawyer at least, 
computers are mystifying things in the art of program- 
ming something .we don't understand at all. Is there 
quite a bit of time required to get this modification 
done? 


A No, not -- it is -- 





WITNESS *YEP:: | 


A Excuse me, I wonder if I 





could just add a point to,what Dr. Hwang has stated. 


THE COMMISSIONER: OQ Certainly, 653%, govaheads 


A We are planning to extend 


the usefullness of these computer programs. We felt 


that perhaps before we go that we would like to investi 


ee 


gate the river flow, velocity, et cetera, to just deter- 


mine whether there is any possibility that indeed we 
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need to make studies further, but we are -- | 


ME eM AROMA LIC yet \m Sorry. Sir, 





I guess I kind of lean forward into the mike, I don't 
think you ardmaybe quite close enough to it because I 


didn't hear you too clearly. 





Couicd I just ask you to go 
Over that again? 


A We have planned to extend 


the usefulness of the model, and at the same time, befor 
we do that, we are going to estimate the possibility ot 
icing in the river, resulting from the Ghai bing of Une | 
qas pipeline, so we will be doing these modifications | 
in stages, and unfortunately, due to the interruption 
of various types of hearings and weather, we just feel 
that this condition of these work will probably be 
delayed. 
The exact date of completion 


is hard to tell you, is hard to give a firm answer at 


this stage. 


QO te SCC ADO. Vols Lhing it 
will have been done by the end of this year, or is it 
something that's likely to spill over to next year? 

WITNESS HWANG: 

A Ob no ,wlt wont take ee 
long. 

OQ What about the aspect of 
icings? That will be worked in this year Be) RP 


WITNESS YIP: 





A I would have to say this 


| 
| 


will be part of the analysis. 
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Q I see. In due course, 
gentlemen, is it expected that there will be reports 
produced dealing with the results obtained from this 
newly modified computer program? | 

A Yes indeed, there will be 
reports. 

Q And I ‘take “ittthat: weevil 
be able to obtain a copy of those then? | 


A Yowswilsbe «the first one 





C6igeteaccopy. 
Q Thank ryou'very much, sir. 
I certainly appreciate that, I'm not generally shown suc 


Considerationw - | 


A I always like to cooperate. 





) Mention is made in the 
evidence of a model developed by Dr. Coulter of Kingston. 


I was wondering what had led to the use of, or the 


i 


| 


introduction of another computer program or model. Coul 
any of you gentlemen help meicon.sthat? teSpecifically, wh 
when you have the work that Booker and Associates have 
been doing and their model, was it thought necessary to 
introduce Dr. Coulter's model? 


WITNESS MIROSH: 





A Perhaps I could make the 
first comment and then pass it on to Dr. Mapiy i cby: 
Coulter is a person we have been familiar with for sev— | 
eral years, who had worked at Alberta Gas Trunk Line Aw 
One time on similar work. His approach that he's | 
developed over the years, takes a different mathematical, 


| 
approach than the one which the B ooker-Battele model | 
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1 does, so we felt that taking two similar but different | 
2 | approaches would help us assess each model against the | 
35 other. | 
4| Q And what have you found 
5 when you have done that, sir? 
6 | WITNESS YIP: | 
7| A The differences in their 
8 approach is really very minor. This is the matter 
9 of differences in the numerical methods, one is 
10) finite elements and the other one is finite 
11 difference. We, you know, the two methods -- we have 
12 done some analysis by the two methods, and we manaced 
13 | to obtain some general agreement because basically, | 
14 | well basically the approach, the mathematical Ree 
15 ions of the two methods are basically identical. 
16 | QO I see.’ I wonder if- there | 
| 
17 | had been reports that were produced as a result of Dr. 
18 Coulter's work -for Foothills, or a comparison of his | 
| 19 work with that of B ooker and Associates? 
| 20 A Well we have some of 
| 21 this material together into a paper, which will be pre- 
22 | sented tin the "APS. MIE? +meeting.“°By that time you will | 
| 23 know what was indicated -- contained in that paper. 
| 24 | O rMmseepeSare4st notice 
| 25 | 


that you had listed those papers in your curriculum 








! 
vitae, but I didn't see that they were listed in the | 
materials on which the panel was relying. Do I take | 


re thet. thats just an oversight? 


A NoPenot*® really? AT -think 4 


we would like very much to bring you up-to-date, but 
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the materials contained in this paper are accordine to | 
the policy, I would say that unfortunately they will noe 
be available unkidtses prior to the date of conference. 

Q Well do I understand that 
you do rely on the material that's contained in these 


papers in support of the opinions being expressed by the 


geotechnical panel? 


A Well we have done other 
types of analysis. We have quite a few analyses, 
geothermal analyses. 

3 QO Well surely, Dr. Yip, you 
wouldn't be publishing a paper and going to Houston to 
present it, if it were irrelevant to your work at Foot- 


iol ds 





A Oh yes, they are directly | 
relevant to our project. That's why I quote it under 


my curriculum vitae. 


QO I wonder then if we might 
have copies of them, preferably as soon as we could. 
It seems to me, sir, that they are relevant and I suagest 
really they ought to have been listed among the relevan 
reports, and made available to us. 


MR. HOLLINGWORTH: I'm not 


weren't compiled yet. 


| 

| 

sure, but I thought I heard the witness say that they 
THE COMMISSIONER: Well no, | 


to betdelivered at Houston, and so on and so forth. 


4 


Dr. Yip has said that one of these papers is intended 
| 
| 
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Well if those papers have been 
Pinished , Psarsriti you have completed them and they are 
ready for presentation, we would like to see them, even 
ahead of the Houston conference, if that doesn't violate 
the copyright or something like that. | 

A Well I would’ say “this is | 
the policy of the A.S.M.E. not to release material prior| 
to publication. 

THE COMMISSIONER: Well I 


wonder -- 


| 
| 


A However I am not guite 


Sune Of chat. 


THE COMMISSIONER: Why don't 
you, Mr. Scott and Mr. Hollingworth and Mr. Marshall 
look into this, because those papers could be very | 
important and we don't want to interfere with anyone's | 
Pigs ; | 

MR. MARSHALL: We may all have 
to go to Houston to hear about it. 

Mi (SCOTT: (Dov vyou*want us to 


take a few minutes to do that now? 


THE COMMISSIONER: Well you 





can do it now or you can do it at the coffee break or 
tonight or -- or on the weekend. You have got time on 
the weekend. 

MR. SCOTT: I presume that 
Mr. Marshall wants to see them for his cross-examinat- 


ion. If he doesn't, if he intends to let it (ofe Naa Whig whe hs ke | 
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l MR.HOLLINGWORTH: Maybe Mr. 


2) Marshall can speak to that. 


3| ; MR. MARSHALL: Teeenaink. £rOm a 


4 practical point of view, we couldn't -- even with Dr. 


5 Clark's assistance, hope to get through complicated 





6 | technical reports, you know, in time to make use of them 


| 


| during the cross-examination, so it just seems to me 





8 though that if there is something that arises out of 


| 
| 
) them, that we may be asking Mr. Hollingworth and Mr. 
10 Gibbs if they will recall the witnesses. 


zt : 
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1| Q Mr. Mirosh,it was my 

2| understanding from an answer given on one of the 

3 | previous panels, the station panel © think twas 

| 
‘| number 7, that there is really no determination yet, 
; whether or not stations are located on permafrost. [ believe 
| 

6 | the way the question was answered and I haven't had a | 
7 chance to check the transcript on this point. Mr. 

8} Scott I believe introduced the subject and when asked | 
9 whether or not the stations would be located on perma- | 
10, frost the answer was set out on the basis that in | 
| certain areas, they would likely be in continuous | 
12 permafrost and others in discontinuous permafrost and | 
£3 so on. My question really is whether or not you've got | 
14| a geotechnical assessment to this point of your station | 
15 | sites. i 
16 | A May I put that one to 
17 | our geotechnical people? 
18 F O Wer domyeu know sir or | 
1 do you not know? | 
20 A My answer would be similar | 
2] to the last time, | | 
£2 Q Well perhaps you could | 
zg give your answer then. Do you have a geotechnical 
es} assessment of your compressor station sites? | 
25 | A Well I can't recall my | 
26 “ answer last time. I hope this one is the same, | 
27 | Pit: Wem sees Hollingworth | 
28 does too sir. | 
29 a Generally from Fort Good | 
30 Hope North we expect con tinuous permafrost and those : 
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Cross-Exam by Marshall | 


stations located there. would be on permafrost, | 

@) I think we all know and 
have a reasonable education where the boundaries of 
the continuous and discontinuous zones are and so on. 
But have you got anything more precise than that in 
terms of geotechnical assessment of those compressor 
station sites? 

A Mec wee \hink. Loiwas: just 
trying to repeat my last answer and that was part of 
it. And then I continued that from Fort Good Hope | 
south, there are spots of permafrost and spots of non : 

‘ | 

permafrost. I believe I further said that we haven't | 
Finally located our stations. They are located on | 
alignment sheets as we expect them to be hydrolically 
for the present time, but if there are changes and 
adjustments to be made during final field investigations. 
during drilling of sites and some of this -drilling will 
ro doubt indicate to us where permafrost is, then the 
stations will be relocated as reguired. 

@) Do I understand 


correctly sir that you have indicated you've located 


rine. stationsson a,hydraulic. basis..to.this, point? 





A That was the first step, 
yes. 

QO Well have you gone 
beyond that? | 

A Yes, we have had fiela | 


work this summer, and stations were adjusted and re- 
located for other parameters such as drainage, closeness 


to communities, this information was reflected back 
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Cross-Exam by Marshall 


to the hydraulic studies which were re-calculated. 

Q Well sir, then the 
locations of the stations as they appear in the appli- 
cation rat ahente the alignment sheets can't be taken 
as being accurate, there have been some changes made 
as a result of work done this summer? 

A No, “Our “application still 
stands but we are making adjustments to the application 
which we will be putting forward in the future, 

QO You mean there will be an 
amendment to reflect changes in compressor station 
locations? 

A Yes, there certainly will 
be. For instance, at Fort Good Hope, we are looking 
at moving the line away some distance and this will 
necessitate recalculation and adjustment of stations. 

Q Could you tell me how 
many stations Foothills has north of 60, is it 17? 

A Seventeen compressor 
stations and four meter stations. 

Q Do you know how many of 
them have had a geotechnical assessment, that is 
a site specific assessment to this point? 

A Well we haven't drilled 
the stations, that would probably be the most site 
specific geotechnical work but we have had terrain 
typing and we have had certain drainage studies carried 
out but not at all station locations. 

Q Perhaps you could give me 


the particulars of where you've done work and where you 
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u haven't done work, What I'm getting at is sir, it's 
a | one thing to determine the location of compressor 
3 station sites on a, hydraulic basis, we have noted on the 


4 alignment sheets that they all appear to be spaced 




















5 -- they all appear to be spaced at exact numbers, down 
6 | to two decimal points, which to us had indicated that ! 
7| you had simply selected the spacing and locations for | 
BY these compressor stations on the basis of hydraulic | 
9 | studies. I'm suggesting to you that when you go in | 
10 and take a look at them geotechnically, that may result | 
iz in all sorts of changes to the location of the stations. 
12 We've had some evidence in the Arctic Gas witnesses 
i3 about changes that have resulted and so on. You've | 
14 indicated there's been some work done and some of the | 
15 stations, you've indicated some of the subject areas. | 
16 ‘I'd like a complete breakdown really of where you 
17 stand now on the location of your compressor stations 
18 and the geotechnical assessment of those stations, | 
19 Have you got that sort of information sir? | 
20 A Well we do have papers 
21 in the office which indicate the current state where 
22 we're at. This is a continuing*process) ‘as you | 
23 probably know. We don't have a group of papers which 
24 | together form what we will suggest will be a modified 
25 route in terms of where new station locations might be, 
26 | ‘ based on this summer's field work but we do have 
27 the elements that go into that. 
28 ; Q Could you tell me firstly 
29 





at how many stations you have been able to carry out 


30 specific geotechnical assessments and could you identify 





those? 
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1 A Well we haven't been | 
2 | specifically carrying out site specific geotechnical | 
3 investigations for, the purpose of finalizing design at | 
4 this stage. For that reason, we have not been on the : 
5 ground carrying out drilling and other investigations : 
6 | of stations. | 
7 Q Do you anticipate that | 
8 when you do get on the ground and make these site | 
9 specific investigations of a geotechnical nature | 
10 that it may result in a movement of compressor | 
ala stations from where they are presently described as | 
L2 being located? 
3 A This is possible. 
ial QO Can you give me some 
£5 indication as to the likely magnitude of the shift in 
16 | the location of any of these stations. based on the 
17 information you have to this point? 
| 
18 . A Well I haven't assessed | 
19 personally all of the field work which is just ene 
20 Gusings thissmonth,for us, in.fact. some of it is still | 
2s goings One seeSitting. here. at this time J; can’t do, that. 
22 Q Do you have any sort of 
23 a ballpark estimate on any of the stations at all 
24 | that have been assessed to this point as to what sort of 
25 | change might be required, for geotechnical reasons? 
26 | a A Well I could suggest to 
27 you that we might move stations one or two miles eiepery 
28 way and have to recalculate the hydraulics and see | 
29 where the other stations lie. | 
| 30 Pee Sir, this leads me back | 
| 
| 
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Cross-Exam by Marshall 


into Mr.Bouckhout's evidence then, as I understood from 
him that Foothills now has interdisciplinary teams that 
are making site specific anvestidatrons Vana ~I°=tookl1t 
that that included compressor station sites, so that 
they can look at the environmental considerations and 


make changes or recommendations for changes in the field, 





i 


I'm wondering how they 're going to do this, if you | 
haven't yet got your site specific geotechnical investi-| 
gations done and those investigations may result in 


changes of up to a mile or two*milest” -Ccan youthelp . | 


me out- on this? 





A Yes, I hope so, The work 
which Mr.Bouckhout referred to is aimed at site specific: 
field investigations, primarily at river crossings which, 
are the primary concern for us at this time, | 
We feel and have felt that stations are an element 


| 
' 
i 
' 


-- station locations are an element that will be subject 


to final design analysis and although we have spotted | 
stations, we have them on our maps. we have flown over 
them, in some cases people have been on the ground and 
probed permafrost, we do not expect to finalize these 
locations until we get into a final design phase, 

Q Would it follow then that 


your site specific environmental assessments on these 


compressor station locations would have to wait until 





the final design stage? 

A No, they're going on Ce 
For instance, where we know at the present time we | 
have stations spotted, we have carried out site | 


specific investigations of the nature that Mr.Bouckhout 
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Cross-Exam by Marshall 


talked about and that was from the environmental and 
sociological aspect. 


: Q Drs Yap, 2 seerfromsyour 


resume that you were the supervisor of geothermal, 


geotechnical and hydrological evaluations for Foothills? 








WITNESS, YiPs | 
A That's what I said, | 
Q And when did you join 
the company sir? | 
A I was employed by the 


company in November. 1974, 
@ You mentioned that you 


had had some experience with Alberta Gas Trunk Lines, 





as an engineer. When did that start sir. What year? 


A es) 

Q 1969 you first went with 
them? 

A Right. | 

Q And I note inyur resume 


that you say "I was first trained to be familiar with 
all aspects of pipeline construction and operation." 
How long did you spend at that sir? 

A Well I had a very exten- 
Sive program, training program for about two months 


continuously. 





Q Now you mention that after 
this intensive training program you were assigned to 
study transient flows in natural gas pipelines. Could 
you tell us something about the length of time that you 


spent on such studies sir and what they specifically 
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related: to? 

A I don't exactly remember 

the time frame, but I know that T completed one phase 

of the study. That study was involved with studying 

of the gas behaviour in a pipeline, natural gas 

pipeline. The dynamic behaviour, transient state, 

and that was completed, and was reported to the company. 
@) Can you give me some sort 


you would have 
of an estimate as to how long y spent on this? . Wwoudd 





it have been a period of weeks or monthgor years? 
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A Well I would say a period 


of months. 

: 0 I see. And you also 
mention work in looking into the province of pipeline 
construction in permafrost regions, and I was wondering 
how long you spent working on that and what the nature 
of the work was, sir. 

A Again, I don't remember 
exactly the period of time I was working on that, but I 
was assigned at the beginning when I was with Alberta 
Gas Trunk Lines by Gordon Walker, the vice-president of 
AGTL, and look into a number of construction problems 
in permafrost areas. 

@) Could you tell me in all 
the total period of time that you spent working with 
Alberta Gas Trunk Lines Limited, ”starting® in t19697; 
what month and what month was it that you-left to co to 
work with the government? 


A I don't exactly remember 


the timneS*but Lt «would be around™May<of+1970. 


Q Thattyourelere=to Ego to 
the government? 

A That “sveorrect: 

@) And you started with 


Alberta Gas Trunk Lines when, in 1969? 

A rThac sersqhnt 

0 During what month of 
E969. sir? 

A The end of 1969. 


Q Like in December? 
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A I would say it was much : 
before that. | 
Q I see. And then in Nover- 
ber of last year you came to Foothills? | 
A iiatismicornect.. 


Q Ancdesir, Vou Say in svour 


evidence, "My responsibility includes engaging various 
geothermal, geotechnical and hydrological consultants 
in “coordinating their input into the, project, providing | 
liaison with various government agencies, developing 

solution’ and methodology to cope with a variety of ceo- 


technical and water problems". This is in answer to 





question 8 on page 3, that describes vour work loac, | 
does it sir? 

A That's correct. 

O I was wondering if you 


could tell me from among this very heavy work load, 


which are the subjects that you do yourself, and which | 
are those that are done by consultants whose work you | 
are Peek because you make mention that you are | 
developing solutions and methodology as well. So I was | 


just interested in the breakdown. Which areas do you 


work in developing solutions and methodoloay, and which 





areas are handled by consultants who report to you? 
A I say we have been work- 
ing together. This is all coordination, isir,, not | 


entirely by myself. 


QO I see. 


A With the assistance of the 

consultants. | 
| 
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Cr. Exam. by Mr. Marshall 


fe) 


ants represented on the panel, 


A 


Q 


A 


Q 





| that are to be presented this 


A 


0 








Foothills' application? 


A 
Klohn Leonoff. 
0 
preparation, sir? 
A 
too. 
QO 
A 
| 
Q 
A 
e) 





role sir, what responsibility 


A 


and Unies and EBA, as well as Dr. Coulter? 


spent more effort in the geothermal. 
Your work's been concen- | 
trated on the geothermal yourself? 


That's correct. | 


sir, as ‘a result of doing this work for Foothills, other 


than the papers that we discussed a few moments back 


) 


And those are the consult-| 


the firms Klohn Leonoff 


Well we say that among 


this work that I have done in various areas, I think I | 


| 


Have you produced reports, 


fall? | 





No. 


Were you responsible, sir,| 


| 


for the preparation of the geotechnical portion of the 


No, it was prepared by | 
Were you involved in its 


I was involved with that 





Timtsorry? 

I was involved with that. 
You weren't? 

I was. 

Oh, you were? In what 
did you have? 


Review of the preparationg. 
| 





| 
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1 O° Could you tell me, sir, 

2 whether you have done any work on permafrost with 

3 | Foothilis;, and LESS; when you started your work on | 
4) that? 

5 | A Tecornnt thinks cot ryour 

6 | question. Could you repeat that again? 

7 I QO When did you start doing 
8 work on permafrost? | 
9 | A Well I say I started 
10 many years ago. | 
ied é Q And when you were in what | 
12 | position; ‘sir? | 
13 A Again I don't follow 

14 | your question. | 
15 @) Well -- 

16 | THE COMMISSIONER: Were you at. 
ay university or were you working for some engineering 
18 company when you started? | 
ES A Oh yes, I was working for |} 
20 Alberta Gas Trunk Line. | 
21 MR. MARSHALL: 
Ze Q That would have been in | 
23 reid sccm eoutan period? | 
24 A THat's ‘correct: | 
25 Q That would be vour first | 
26 | . work on permafrost. What about work on frost heave? 
27 Would that have been started at the same time pretty | 
28 well? | 
29 | A No frost heave work wegen, 
30 I believe in March, March, O75 % | 
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Q te See.ur During the period 


| 
| 
of time that you were employed by the covernment of | 
| 


Canada with the Communications Research Centre in Ottawal, 
‘ | 
! 


you wouldn't have been working on either of these two 
Subjects, I take it? 


A No. | 
| 
Q Could you tell us something 


about the work that you have done in the field of 


moisture transfer in porous materials? 


A Well I took courses in my 
qraduate studies. I did work in Communications Pesearch 


Centre related to moisture transfer in porous media. 





Q Slimesturning to page 5 
of your evidence, your answer to question 12, you dis- 
cuss:the effects of.consolidation in. limiting frost 
heave. Have you found the area, Sir? 

THF COMMISSIONER: What pace 
is that again? . 


MR. MARSHALL: On page 5 of 


your prepared evidence. 
A Again could you repeat 
that question, please, Mr. Marshall? | 


Q Well in answer to question 


eS 





Ven pagets, Dr. Yip, you are dealing in part: at oak? 


With the effect of iconsolidation._in limiting frost | 
heave. ee a reference in about the SONA line. | 
Wo. Say inp pert. oo isit 1S tobe, completely. restored, | 
may result in consolidation and settlement". 

A Oh I think there is some 


‘ 


typing error. This is an error here. 
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WITNESS HWANG: 
A Could I answer that quest-| 
LONe fon yOu? 


WITNESS YIP: A Maybe Dr.Hwang can answer 


| 
| 


thatiquestuonsfhis isnot ycorrect. 


Orr I haven't asked a cuest- 





ion. I just said it's been dealt with in answer to | 


question 12, you have raised this concept of consolidat- 
| 

ion. | 
WLINESS: YOP: 


A Dr. Hwang will probably | 





give you some better idea than I do. 
WITNESS HWANG: | 

A In his answer, what he 
mentions is this: During the moisture migration pores, | 
the frost front, depending upon the soil compressibility 
front | 
below the frost/line may have consolidation mechanism | 
| 
happen, and therefore the resultant frost heave is 


first ofa Meche theaver building /in-sztu’ pore 


water expansion, plus the ice degradation which moves 
toward the frost front minus the consolidation of 


settlement under below which is due to the pressure 


change and the summation of all three are the net of 





frost. heave. 


Q I see. Now this aspect 
of consolidation, do I take it that's the same concept 
that Dr. Slusarchuk dealt with in his evidence before 
the np ole sb bayer theparticular reference I have is page 


2334 of the transcript, and the date was March 18th of 


this year? “Are: you familiar with that? 


| 
| 
| 
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Hwang, Mirosh, Davison | 
Cr. Exam. by Mr. Marshall | 


A I cannot remember, but 
coule you, explain a littlenbitpeehentiivucan confirmeit. 

Q Well the only point was | 
this, the concept of consolidation isn't being introduce@ 
tomthe incuiry “tor: the, fupgst: time: ineDrapyaols evidence, | 
hasnanswer te,question l2anqeThis. concept, .orethis | 
principle or idea was dealt with by Dr. Slusarchuk in 
his evidence before the Inquiry in March. Are you 
awane ofj{that on not? 

\WEIEINNS SS) VEIN) & | 

‘ A Gan tyouw veadvit? Liydon't 
thinkwt memember exactilydwhatshée Saids,in thatpevidence. | 

@) Perhaps at the break I 
can provide them with the reference and they can check 
it, sir, and I can move on now to something else. 

Dr. Yip, we were told the other 
day by one of the other panelsithat, Foothills has aiven. 
some consideration to a Cross Delta route, and I was 
wondering whether or not there has heen any geotechnical 
work done in connection with such a possible route? | 

MR. HOLLINGWORTH: Well surely, 
sir, that question has been dealt with before. We said | 


thatiitiseyust beennlooked at. It is nothing more than | 





a possibility and a faintApossrbihitymof that, as<dis- 
eussed byHMr.eBlaitre wieden't see thespoint in going 
into it with panel after panel asking what work thev 
have done on it, if any. 


MR. MARSHALL: «sWell six, if 


no work has been done, his answer is "no." If work has | 


been done; then it is relevant; to the #nquiryv.. It is 
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1 a simple straightforward proposition. | 
| 

2 | THF COMMISSIONER: Go ahead, | 
3 Mr. Marshall. | 
4 MR. MARSHALL: | 
5 Q Has any geotechnical work 
6 been done, Dr. Yip, in connection with a possible Cross 
7| Delta route by Foothills? | 
e A Can I pass this question 

9 to Mr. Mirosh, because he might be in a position to 

10 answer this question. | 
11 : Q Well do you know, sir, | 
le in your position -- I understand you are in charge of | 
ee all these things at Foothills -- are you aware of any 
14 work? Of a geotechnical nature that's been done in | 
9 connection with a possible Cross Delta route for Foot- | 
ae hills? | 
hi A Pm now l—-=—E Vdon “e *know | 
18 if I remember if this has been mentioned or not. re 
Lo Ed Mirosh might —— | 
#0 @) Well Dr. Yip, you have | 
a only been there Since last fall. Surely you know, or 
ie you remember whether or not you have done work on a 

413 possible Cross Delta route. 

os A Excuse me, this Cross 

ae Delta. WHat exactly where is the crossing? 

28); @) Well we haven't been told 
au) yet, sir. All we know is that -- 

aR A Lona te == 

“? (@) -- one of the witnesses 

eS) ima previous panel indicated that Foothills has given 
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consideration to a possible Cross-Delta route, and that | 








there has been -- 
| ‘¢ A ia TU SOUrY ele MISE. LE 
| understood your question. | 
{ 
Q Oh, U'm sorny. 
A Yes, 1 thought ,you were | 


talking, about your Cross Delta route. 
Q No, I am talking about 


one that Foothills has apparently given some consicer- 





| 
| 
| 
ation to. Perhaps I should have added that Mr. Blair | 
indicated that Foothills has at least considered whether] 
or not it would be prepared to carry Alaskan gas if it | 
was requested to do so by the Canadian government, and 

I think the answers that have followed on the intro- 
duction of that concept indicated.that,.1f Foothills were 
going to do that, at some latern.date, that they were | 
looking at a possible route that would go-via what's 
called the Cross Delta route. 


Now, I was just wondering 


whether or not that the studies at Foothills had pro- 








aressed to the point on this possibility that you had 
been asked to do any geotechnical work in connection 


with a possible Foothills Cross Delta route? 
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I would have done some 


Well sir, are there any 


reports or studies that have been produced as a result 


agaanyerrthanie Dr Rey in 


can answer that, whether or not he's written a report. 


Lepore ; 
You mean/on the crossing 


Is that the work that was 


That’ seraight , 


And what crossing would 


It was cross Delta, 
Crossing of -- 

Mackenzie Pelta. 

And you have studied that? 
We did, 

Is this work that you did 


with you or for you do 


It was done by consultant. | 


And who was that sir? 


I*can give you -- I don't 


“ remember exactly but I think Unies has done some studies 


Maybe Mr. Mirosh can be of 
a report from a consultant 


in connection with a 


BURNABY 2, B.C. Hwang 
Cross 
1 A 
2 work in that area. 
3 me Q 
4 
3 of your having done that work? 
6 | Well 
7 : 
8 A 
9 of the river? 
10 fe) 
11 done by your people sir? 
ae A 
15 QO 
al that have been sir? 
15 A 
Ae] 0 
17 | A 
18 QO 
19 A 
20 QO 
21 yourself or did dthers working 
Aine 
23 A 
24 Q 
25 | za 
26) 
27 0 
28 some assistance. Do you have 
29 On the crossing of the delta, 
a possible Foothills cross Delta route? 
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WITNESS MIROSH: 

A Well I think perhaps Dr. 
Yip is aware that we have discussed the cross Delta | 
route in the office, but we have not really done a 
great deal of work on it and in his enthusiasm to answer 


you he may have not understood you correctly. But our 


amount of work on the cross Delta so far, has amounted 
basically to hydraulic studies, assuming the same route 
as the Canadian Arctic Gas. Route, across the delta, 

there has been no significant work done in the environ- 


mental area. From a geotechnical point of view, I guess 





we've discussed such broad implications as how would | 
one get. across the. delta... with.one; line, or two- lines 
what kind of soil is involved there, but these have been | 
very. general. geotechnical, discussions ... The-only 
material we really have to offer there is the hydraulics! 
work, 

QO Well Dr. Yip seemed to : 
think that Unies had done a report. There's a 
representative from Unies on the panel and perhaps he 
can straighten us out on this, 

A Fine, 


QO Has Unies done some work 


for. Foothills in connection with the; possible Foothills 


e! 
cross Delta route? WITNESS DAVISON: 


A No+ sir. 


QO What about Klohn Leonoff? 


WITNESS CLARIDGE: : 
A NO ws Sarr 


| 
| 
| 
Q You mentioned that there | 
| 
was no significant environmental work Mr. Mirosh, if I 


ahER 


a SL 
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1 understood you correctly. Has there been any environ- 
2] mental work done in this Gonnectigtzosn: 
3| rr A No Sixm,.I-guessed.I used | 
: Siqnificanc-incorrectily,. There has™ been: none* because 
>| tne nature, of our Looking anto the cross’ delta- route 
: is one of curiousity only. | 
my of" Well-1°12) leave’ it) on | 
os treo poOine ttre may Dr. Yip. Iii thinking about it, 
9 later it occurs to you that someone else was involved 
10 | im the preparation’ of ‘ report, “Id lake to hear 
> about Rhat through your counsel, and specifically I'm 
Ae dealing with geotechnical aspects of a possible cross 
~ | delta route. @§Pf you find on getting back Borthe wttice | 
pe that you come across something or you remember something 
He f want to’ be advised of that through your counsel please. 
“ie WITNESS YIP: | 
ze A eS 
4 THE COMMISSIONER: | 
sd Q Mr. Mirosh, when Mr. 
” Blair gave evidence he said that he expected that in 
ee years to come, he said that if Foothills bulle.Les 
ae pipeline from the Mackenzie Delta south, he expected 
a that in years to come, gas would be found on Banks 
juan Island and Victoria Island, and that he believec that | 
or gas would then be brought out via the Foothills line. | 
een Has Foothills done any - ~- carried out any examination | 
- from a hydraulic engineering geotechnical pipeline | 
- design point of view. about the possiblity of bringing | 
“ gas from Banks or Victoria to -- presumably to the | 
= pipeline proposed for the Mackenzie Valley? | 
| 
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1 WITNFSS MIROSH: 
2| A Sir, I'm only aware of | 
3 | some general discyssions that we have had regarding | 
4 possiblemodes of transport of this gas, including a-- | 
5 well not including a pipeline, I have not participated | 
6 | in any discussions related to a pipeline but we have | 
7 thrown around other concepts. of a very shall we say 
8 farout nature, | 
9 Q Well so far apparently | 
10 | no one has found gas on Banks Island, perhaps somebody 
11 has, but my impression was nobody had, | 
B74 A As far as I'm aware. | 
13 | Q Well let's just take : 
14 | Banks Island, When you people discussed Banks Island, | 
15 you weren Cuconsidering bringing gas, if it were found; 
16 | from Banks Island to the mainland by pipeline, you were 
17 | considering other modes of transport, were you? 
18 . A Well, I didn't say that. | 
Jp I'm not aware of discussions that may have taken place 
20 Pelaved to pipelines. In fact, I'm not aware of any 
2)1 concrete discussions that have taken place related to 
22 any particular means but there are other ways of doing 
23 it and we have chatted about them. | 
24 Q Well. I understand that 
25 anything that was discussed was discussed in a tentative 
26] . way, Mr Blair made that clear, and {understand it 
27 perfectly, but what other modes of transport were 
28 discussed in the tentative way that you have made 
29 plain they were discussed? | 
30 Goes Well I suppose some of the 
| 
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Cross-Fxam by Marshall 


ideas would be a tanker, if one could be obtained 
Suitable for that environment, an airship, 
| QO You mean a dirigible? 

A Yes Sirinthiscas) one 
possibility that one should not escape looking at. 

@) Anything else? 

A No, I think there are 
other ways that I've never heard anyone discuss 
submarines or those concepts. 

QO Dr. Yip, there was one 
last tee Or that is there wasnt onellast atem, 
that part of your evidence that we had circulated to us 
was on page 6 wasn't read into the record, and I 
wondered whether that was an oversight or whether you 
intended to leave that out? 

That would be the last part 
of the answer to question 12, it's carried over onto 
page 6? 

WITNESS ay SP: 

A I am suprised to see a 


blank sheet here. 


MR.HOLLINGWORTH: Do you 
want to put that in, is that part of your evidence? 

A Thates right, ‘there's 
something missing so can J read it in? 

MR. HOLLINGWORTH: Would you 
pease. Dr. Yip. 

A When we are satisfied 
with the accuracy of the model we plan to establish 


a heave-profile chart along the proposed pipeline route 
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Spafford, Claridge, Yip 9350 
Hwang, Mirosh, Davison 
Cross-Exam by Marshall 


or some sort of manual so that the forst heave problem 
can be dealt with properly prior to the final design 
stage. 

Q Mr. Davison, could you 
tell me your recollection of when it was that your 
firm started. work for Foothills on this project? 

WITNESS DAVISON: 


A Pe waseun the fall of 


| 
| 
| 


4, I don't really know the exact date.‘ In the vicinity 


OrsOctober. 
@) Yes, send who Of jour 
people was working for Foothills and what areas of 


responsibility did they have? 


A Mr. Gillespie was involved | 
in -- well our first really assignment was to review 
the application by Gas Arctic to see if it had 


applicability to the Foothills line. The individuals 
who were involvea -- 

Q I'm sorry, what was that 
again? Could you just go over it, I missed you. 

A Yes, one of the first 
things as we indicated in our submission to the NEB, 
that forms the Foothills submission, we indicated that 
we reviewed existing data and it was data which AGTL 


had, that was one of our first was to review the 


existing data and part of it was the submission by 


Gas Arctic, 
(@) I see, 
A So this was carried out 


by myself, Dr. Robert Lowe, Ken Gillespie, and we had 
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several other staff members that were in this review. 
| Q And would that review 


have resulted in a, report being prepared for Foothills? 
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Spat fora, Claridge, Yip 
Hwang, Mirosh, Davison 

Cr. Exam. by Mr. Marshall 

A No?sir, wt was not a re- 
DOFG. 

Q You wereftelling me about 
the work that had been undertaken by your organization 
and the people involved in the specific jobs they had, 
that was the first project undertaken? 

A That was the first is | 
that our approach was to review all the existing inform- 


ation with the idea that we would be building upon that 
| 


base data. That was our approach to the problem. 


Q Okay, who are the people 
with Klohn Leonoff who have been doing work for Foot- | 
hills and what have they been doing? My. Claridge | 
obviously, and Mr. Gillespie we've seen on another 
panel. Would you just outline the complete roster of 
the key people who are working and what areas they were 
working on? | 
A I guess most of our staff | 
has been working on this. Mr. Edgeworth, geologist, | 
Mr. Waslyk, another geologist; Mr. Bob Rennie, a | 
geotechnical engineer; Mr. Evans, a highways encineer; 


Mr. Speer, Manager of our Calgary office, and Earl | 


Klohn, president of our company. 





Q And’ Mr.°~Claridge and Mr. 
Gillespie? 

A Mat. Ss night:. | 

Q And you, sir, are the 


director of engineering for Klohn Leonoff, and as I | 


understand uperesponsible for engineering carried out | 
{ 
in the prairie provinces and the Northwest Territories? | 


| 
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Hwang, Mirosh, Davison 
Cr.. Exam. by Mr. Marshall | 


A iat sacormect.. | 

QO las your position enabled | 
you to devote any of your time tothe Foothills’ assign- 
ment, or have you been involved in administrative 
matters? 

A i have spent. a large 
BOELION Ot ey acine Yon sthis progect.. “It is the main | 
project in which I am involved and have been for the 


past several months. 


@) What Lo owas interested in, | 





sir, is whether or not your involvement was more in the 
administrative level as opposed, say, to carrying out 
the various studies that are being done? 

A Administrative only in 
the sense of an engineering sense, not in the -- ina 
review sense of the data being gathered, rather than a 


time/money sense. 


QO Lim sorry, you. Jost. me | 
in that answer. | 
A Well, administration is 
to me in two areas; it's administration of engineering 


staff in which you are reviewing the work they are 





Going. You ape,taking, care of directing them in studies 
and that means that you are taking a direct interest : 
and reviewing what they are doing. 

Q Roane, 

A Administration in another 
sense is the secretarial pool as to what they are 


doing, the draughting and that, I am not looking after 
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Hwang, Mirosh, Davison 
Cr. exam. by Mr, Marshall 


Q You're involved in the | 
former? | 
A Right. | 
Q Now sir, on page 9 of 


your evidence, you were asked about whether you differed 
ErOM Arctic Gas iin your approach to studying the problems 
being examined by your company, and you comment on the | 
area of difference that you have been able to detect on 
that of the emphasis placed on terrain typing. That's | 
in answer 19 on page 9, and then you go on in answer 
20, to relate this to the work that has been done in 
connection with desianating erosion control, drainage 
control and buoyancy control measures. Is that 
correct, that's really what you're saying was the 
terrain typing was used for? | 

A I'm not sure that I Pte. 
understand your question there, sir. 

Q Well sir, you are asked 
at question 19, "Have you differed from CAGPL in your | 
approach to studying the problems", and then you go on 
to say that you are not totally familiar with every- 
thing that's been done. Then you say "The only area 


| 


that I know of in which we may differ from CAGLP is in 
the emphasis placed on terrain typing". Now, it's | 





that "emphasis placed on terrain typing" that I'm 
interested in, and in question 20 you were asked what 
makes you believe there is a difference, and you go on 
tor relate “that the terrain mosaic sheets show a pro- | 


posed or tentative design for erosion control and drain-| 


age as well as buoyancy. 
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Hwang, Mirosh, Davison 
Gr. Exam, by, Mu. Marshall 


A Thates “Corrects 

Q Which you tie back into 
terrain typing; as I understand it. 

A Thattismecorzc ect. 

(@) It's perhaps just a 
technical matter, Sir, but as DZ understand it, terrain 
typing results in these air photo maps with lines drawn 
on them encompassing various terrain types, and when 
we talk. about: terrain typing such as Mr. Drew did, or 
ae Mollardfid, that's the way we have been using the 
term. I6 that how you understand it? 

A Tia tjlemcorrect;. .e4 reiphoto 


interpretation. 


QO Well. air-photo interpret- 


ations d Sues much broader discipline, ienit noter dtr is 
the analysis of air photo mosaics through stereoscopic 


stereoscopes or whatever they are called, .to do, amonc 


Other things, a terrain typingiay That’ sponer of; the;uses 


Phat you ican putead, photo-anterpretation to? 

A Except really jhe) air 
photo interpretation, I think terrain typing is a fancy 
name for air photo interpretation. 

@ So. by terrain typing, you 
mean air photo interpretation? 

A Migteds. Correct. 

Q IMmsees. Well, wouldsyeu 
agree with me, sir, that air photo interpretation can 
give you some information on slope angles? 

| A it, can/give you ia\yguala— 


tative sense, a judgment sense, yes. 
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Spatford, Glaridge, Yip 
Hwang, Mirosh, Davison 
Cre? exam... pyo Mr aMarshall 


QO And it can give you some 


information about drainage patterns? 


erosion? 


A YVesn | 
O And some information about, 
A LCS 
O And it can give you some 


information about possible areas where buoyancy control 


might be required? 


you have all the 
order to be able 
the drainage and 
control measures 


but it certainly 


A Yes. 

O I'm not suggesting that 
information that you would need in 
to build the pipeline incorporating alll 
erosion control measures and buoyancy 
simply from an air photo interpretation, 
givesyou some information? | 


A THatiasHCOrrect . 


Q New, 0 take’ it* that your 


firm has not used that approach to gather that type of 


information? 


photo interpretation or propose to use it for the fanal 4 


design. It is assisting uS in Orderstoslay out the 
problem areas that we are able, when we do the final 


design, we will use it as a guideline. 


photo interpretation to come up with some sort oftea 


classification system, pertaining to those three 


aspects? 


} 
A We have not used air 


Q But you haven't used air 
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Spatford, Claridge, Yip 

Hwang, Mirosh, Davison | 

Cr.” Exan.. cy Mir? Marshnavl | 

classification. i 
e) Have you done anything 

else which would enable you to develop a classification 

system or a preliminary estimate of the needs for 

drainage and erosion control? Ox, buoyancy control? 

Yes, I think I have covered all the subjects. 

A Not) as a"final -- the- only 


means which it's a tool that we are using with other 


tools in order to arrive at the answer. 


QO Well have you developed 
some sort of an estimateor a preliminary design at this 
; = ake el 
point as to, for example, where buoyancy control would | 


be reguired? 


A This is. an area in which 
we are studying, that we have study sites that we are 


POOkingG Att. 


@) It hasn't been completed | 
Very | 
A The work has not been | 
completed yet. | 
le Would the same answer 


apply with respect to drainage and erosion control? 


A That sPcorrects | 

Q And the information on | 
slope angles? 

A This information will be 


information at the study sites has been gatherec. 
The overall lines that would come at final design when 
the orthophoto mosaicing has been cone, as well as | 


the centre line profile surveying has been done. | 
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BURNABY 2, B.C. Spafford, Charidge, Yip 
Hwang, Mirosh, Davison 
Cre Exam. by Mz. Marshall 

1 @) Well Mr. Mirosh, how if 

Z you con‘*t have this information, fevenm at at'srin’a pre- 
; liminary form about where you are going to need poo ve 
4 control and where you've got potential drainage and 

5 | erosion control measures to be installed and you have 

6 | slope problems, how, without that sort of information, 
7 even in preliminary form, have you been able to do 

8 capital cost estimates or construction estimates? 

9 | WITNESS MIROSH: 

10 | A Well we did get it at a 
dd. more préliminary form, perhaps, by having our cost 

12 | people overtlyethe route, study maps. and from a cont- 
13 ractor's sense, prepare cost estimates for these 

14 | things. 

16} Q Mr. Bauer told us how he 
16 | did it for buoyancy control. \He simply assumed, that 

17 half the line was going to be weighted with weichts of 
18 10,000 pounds,.I believe. I may have the ficure wronc, 
19 but halt ‘the dineoi"m sure is right. 
20 A Ves one Cid: save6) merp 
eal cent, but it probably wasn't arrived at that simply. 
22 0 Well if it wasn't a Ay 4 
28) ment ald, mf svotwlike tiow Gidmherdo,. ite’. He ‘didn’t 
el have the input, the benefit of the work of Klohn Leonof4 
25 | because that hadn't been done. 

26 | A Noyobut; he was aware of 
cy where permafrost was and where swamplands are, and in 
28 a general sense the miles that are involved that would 
29 require ae 

30 | QO And he would get this 
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BURNABY 2, B.C. Spafford, Claridge, Yip 


Hwang, Mirosh, Davison 
Cr. Exam. by Mr. Marshall 


information from reconnaissance trips? 

MR. HOLLINGWORTH: Aren't 
these questions for Mr. Bauer to answer, sir? 

MR. MARSHALL: Well I think 
we are doing nicely with Mr. Mirosh. 

THE COMMISSIONER: What's —- 

MR. HOLLINGWORTH: He's coing 
to-be,backyjon,the construction. panel . 

THE COMMISSIONER: Well when 
Mr. Mirosh runs out of answers, it can be picked up 
with Mr. Bauer. Surely no one is being harmed if Mr. 
Mirosh is aware of these things. 


MR. HOLLINGWORTH: I have no 


objection as long as it's clear that Mr. Mirosh is only 


assuming what Mr. Bauer, what went through his head. 
MR. MARSHALL: I have every 
confidence -- 
MR ekoCOLTshetisnittMr?’ Marosh 
the head man at Foothills? 


THE COMMISSIONER: Yes, yes, 


he is. 

ME... MARSHALL: I'm sure he' 11 
tell us af he doesn't knowsathe answer, bhsir; Won't 
you? 


A Yes, I was saying also 
using existing photography and mapping. 

Q Well what about the 
estimates of the need to install drainage and erosion 


control measures? 


A Perhaps here I would let 
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Hwang, Mirosh, Davison 
Cr... Exam. by Mrs Marshall 


Mr. Bauer answer. 

0 I see. You're not able 
to say how those estimates were derived at so that the 
costs could be worked out, for cost estimating purposes 
for your application? 

A N@|; Sire | 

THE COMMISSIONER: f think; Med 
MarsShalljgwe will ‘adjourn for coffee now. I take it | 
that cross-examination of this panel could well take us 
into this evening, and I should hope that we could | 


begin the Construction panel tomorrow, but I don't think 


we will reach Operations and Maintenance, certainly not 





until Monday. That would seem to be plain enough, if 
that helps all of you to make your own plans. 

MR. MARSHALL: Well sir, I 
think you may be right. We would propose then not to 
bring our people to Yellowknife to deal with Operations 
and Maintenance, and do I take it then that if we get 
through construction we will simply adjourn until 
Monday? 

THE COMMISSIONER: I would 
think so. 

Well if that helps you in 
making your plans, and that's your last panel anyway, 


is Operations and Maintenance. We will adjourn for 





Omics 


(PROCEEDINGS ADJOURNED) 
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BURNABY 2, B.C. Hwang , Mirosh, Davison 
Cr. Exam by Mr. Marshall 


1 (PROCEFDINGS RESUMED PURSUANT TO ADJOURNMENT) | 


CROSS EXAMINATION BY MR. MARSHALL CONT'D: ‘ 
QO Hen. Pao. I believe we 


i 5) 





3) lett offtate the point that Mr. Bauer, who is going to 

4 |; be on the construction panel is going to be able to 
5 tell us about how he developed capital cost estimates | 
6 | for buoyancy control measures and drainage and 

7 | erosion ‘contro’ measures 2" You would’ prefer)‘to. refer | 

| 

8 that to him? 
9 | A Yes? Sihttthat’ sawithin | 
10 the realm of the nquiry, 

ah i Q AnGiMmas Davison, could | 
12 | you tell me whether or not your firm has advised Mr, | 
13 | Bauer as to drainage and erosion control requirements 
14 | so that he could have the benefit of ‘your assessment 

1D in setting up these capital cost estimates for these 
16 items? 


WITNESS DAVISON: 
17 A We have not providec any 


1G8 data on that. 

















19 QO JaSt thotgo “back Iola: point 
20 that was left over Dr. Yip with respect to consolidation, 
21 I was asking you whether or not the concept was intro- | 
oe duced by Dr. Slusachuk earlier in the _Lnquiry and I | 
23 provided you with a copy of the page from the transcript} 
24 The two of you are talking about the same things? | 
25 WITNESS YIP? | | 
26] - A Could I ask Dr. Hwang’ to 
27) comment? | 
28 Q Please, Dr. Hwang? 

29 WITNESS HWANG: | 
30 A I have read this page 
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RURNAAY 2, Bee Cet “ sowie i ee 110361 
a 2334 it was not a concept introduced | 
| but rather a phenomena which had well known in the fiejd . 
al Epa mechanics. The same phenomena, 
4| O The same phenomena. | 
é| Now sir, have your studies progressed to the point that | 
6 | you are able to quantify the effect of consolidation, | 
7 on the various soils to be encountered along the 
3) proposed route of the Foothills Pipeline? | 
| | 
9 | A The model we have | 
10 Started at the moment, we have obtained, .the one | 
i} dimensional behaviour, and the result we had has | 
72 (Uanciried the three portions, Phat «is, ) in srtu | 
ithe frost heaving,expansion \.of the: ice’ and: the consolidation 


14|/| and also the segregation, they had actually quantified. 








15 Q What I'd be interested 

eS in having provided for my advisors is the data that 

17 | pertains to the effect of this consolidation phenomena, | 
18 Is that available? | 
19 A Vaeter ve bstereye, Blea tip accor. aia ge 
20 just the other day we arrived and Klohn and Leonoff | 
24 people have some field data between MIle 6&0, south | 
oe) of Fort Simpson area so we are planning to use that . 
Din data for quantification, only the case where we have | 
24 | done, the other case we have not finished vet, | 
25 Q Do: 2 “take it then that | 
26 | - you haven't at this point, been able to quantify the | 
Pag] effect of the consolidation phenomena because you | 
28 | haven't yet run this through your model? | 
29 | A You mean actually using | 
30 || the field data? | 
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9362 
1| | 
Q Yes, 
eH A That is true because I only 
3) saw tne field data report two days ago, | 
? Q Pesce Uhaseas COL iter. 
> be done though. | 
| 
e| A This has to be done, | 
a Q Well we'd be interested 
A in the report that will be generated no doubt once 
2 | you've been able to run this data through your model. 
+9 A Sure, because I have | 
cs H 
zt to have a report to put here anyway. 
> 
42] Q Thank you. 
ce Ma. Clarizdge, could’you tell 
| 
=A us something about your permafrost experience and when | 
1s you first became involved in permafrost work? 
ae WITNESS CLARIDGE: | 
7 ra ; 
A What's permafrost? | 
| 
ae Q Well sir, Lim prepared -to | 
a2 work from -- 
20 ' 
A I'm sorry, that was meant 
oy : 
as a joke. 
22 | 
THE COMMISSIONER: That was | 
2 ; 
: facetious. 
24 | | 
MR.MARSHALL: I guess we're 
Ea 
we all getting a little sensitive, 
Rte - , 
I was; going to allow him to 
2 che. ies 
choose his own definition. You have one in mind? 
28 
| A Meqe Ihave, ras. 1 stated 
29 . | 
in my experience history, been associated with the | 
30 ' ; : , : a | 
as Foothills project since:I believe I said December of last 
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| 

3 Vear eel Nave (scent most of the time from pecember until | 


; now in working on several aspects of the project, I, 


ine) 


3 of course, have had literature experience throughout 
4 | my professional history, dating back to, I suppose 


educational studies at the University of Toronto, so 


Ut 




















6 | let me summarize, that educationally I've been aware of 

7 permafrost problems in northern experience for about 

8 | ten years. However, I've been directly involved with | 
9 projects such as Foothills and dike constructions for | 
10 the Snare River Dam in the Northwest Territories for | 
11] about nine months. : 
2 Q) Sate OU, SNOweate in | 
3 answer to Question 26 on page 10 that fielc program | 
14 Wacsinietarced curing ene spring of 1975, to collect 

15 data on slope conditions. This would have been the 

16) first such field program your company initiated on 

17) this project? 

23 . A NO chet S Ot Correct... 
19 | The first program of field observations which Mr. | 
Pa Gillespie referred to on the location panel was under- 
aa taken in January of 1975, and -- 
22 | Q Were you involved in that?| 
23 A Yes, I was, 

| 

e4y Q Mr. Gillespie's 
25 | reconnaissance or -- | 
26 | . A Yes, it was on the same | 
27 | reconnaissance with Mr. Gillespie at that time, | 


28 | ) I see, I was wondering 
29 | eit ct the results of the field program that you're | 


30} describing in answer to Question 26, were incorporated 
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1 into the geotechnical portion of the Foothills 
2 | application? 
3 | A No they were not, 
4 Q Sir, in answer to eeeeteon! 
ss 26, the last line or the last sentence on page 10, | 
et you say, "Thus emphasis has been given to the specific | 
7| conditions along the route as opposed to consideration | 
8 | of a broad region outside of the pipeline corridor," | 
> | Have you found that passage sir? If you turn back two | 
10 pages. to Mr, Davison's evidence at the bottom of page | 
Ad 8, he aay6 this, "Concerning the Foothills Pipeline 
Le route for the preliminary designs, we are concentrating | 
LS on gatheringdata on a regional basis along the | 
14] proposed pipeline corridor.” | 
i A I think, there’s a distinction 
och between region and broad region there. My statement | 
a7 refers by broad I mean -- I think I said at some | 
He. point within a distance of approximately five miles of | 
oe the pipeline and by a broad region I mean studies up any 
2 down the Mackenzie River, on the west side of the 
21 Mackenzie, a number of miles away, which I believeit's 
ee a small point, but it is a distinction of the approach 
a8 we have taken from that of CAGSL that they seem to rely 
aay perhaps more heavily than we do on information from | 
“a other river systems and perhaps at a distance beyond 1 
26 | ‘which we consider it to be particularly relevant. | 
By Q Well sir, am I to take | 
fe | it from your answer.or from the prepared evidence that 
aa when you say thatlyou have emphasized specific conditions 
zm along the route, you're meaning the same thing as Mr. 
| 
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Cross-Exam by Marshall | 


Davison when he says you're concentrating on gathering | 
data on a regional basis? 

al A Well as I repeat myself, 
the word regional to us, means let's say within five 
miles either side of the pipeline. And to a lesser 


extent beyond that, it's a matter of emphasis. 


Q Is consideration been 
given to route operations within such a range? 
A We are concentrating on 


that corridor which would make a ten mile corridor, 





This’ -1sS our area of concentration so it does not imply 
that we would be considering relocations within that 
distance. However, we feel the data that we collect 
there is particularly relevant to the actual pipeline 
route that we consider, 


Q Sir, im the “previous | 





answer you indicated that CAGSL had looked at different 





river systems, “I'm just wondering if you could amplify 
on that? Which, ones to your knowledge were involved? 

A Well I think there has bee! 
a good deal of emphasis placed on the condition of 
slopes along the Mackenzie River itself for one 
example. I can think of the Mountain River as another. 
There .are a number of tributaries that feed in on the 
west side. I don't recall the exact names, I'm not 
precisely familiar with them. I think it's a small 
point. 

Q It's not a different 
region is it? It's the same or do I have a mistaken 


idea of geography? 
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Cross-Fxam by Marshall 


A Different rivers let's 
Say we're’ going on the east Side of the Mackenzie. 

Q Now in answer to question 
27, on page 11, you deal with what I'm told js called 
the observational technique. This is a technique that 
you employ in your’ studies’ is it’ not? 

A Yes. we make observations. 

Q And this is something that 
you have now started to initiate in your field programs 
for Foothills? 

A VYeos" *that 1S) Correct. 
During the spring program referred to, we measured 
angles of slopes, various categories of slope from 
some that were failed, to others that were steep to 

that 

those / the pipeline crosses. In other words we 
looked at a range of slopes and we have data on those 
and we are in the process of assimilating that and 
putting it into a form that we can go into what I would 
say a process of confirming route location in CEPprcaL 
areas such as major river crossings to even preliminary 


designs of those crossings, such as to confirm the 


locations proposed. 
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Cr; Exam. by’ Marshall 


(@) Have you made observations, 
of all the slopes that you want to look at in UGardecion 
with this proposed ‘pipeline? 

A Within the corridor that 
we are considering, I would say we have looked at, as 


far as we know, the significant slopes. Of course that' 


~-gyo- 


not all the slopes, but the ones we feel are significant. 








Q How many would that be, 
sir? 

A Oh, on which we have | 
actual measurements or -- there are varous catecqories 


Of work that one might do from ‘simply looking at’ it to 
perhaps profiling it, to having it surveyed, for 
example. 

Q Well as I understand your 


| 
| 
| 
| 
evidence later on, and perhaps we will get to it again | 


i 


in more detail, but you have made a point.of saying that 
you don't have.a slope classification system. You | 
reject that approach, and you indicate that you feel 
you really have to examine each slope specifically? 

A No, 4 didn't Say wetdon’t 
have a slope classification system. I think I gave 
one that we consider a classification, based on whether 
a slope has failed or it may be steep, and perhaps 


approaching failure or flat or otherwise. 





Q Well we'll bone Cor thac, 
aot Say, al a Lacer DOLNt. 

Now, this observational techn- 
ene that we ee ae talking about, this is one that 


has been in use by consultants to Arctic Gas and indeed 
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Hwang, Mirosh, Davison 
€r.. Exam. by Mr. Marshall 


Foothills is relying on a number of their reports and 


observations of reports, which are referenced in the | 


PooGh@ is application,  ~als that correct? 
A Yes, “that Ucvcorrect. 
fe) Specifically, the refer- 


Snceccudre Sct Out anssection 3B-2.53 of the Foothills" | 
application, and they are listed as items 2, 13, 19, 


ee oe Ooo ee pO Oy 31, Of. LL and =—=-L im, sorry, 





30y 375065 Onno anpds45,,all beingyreports,or studies that 
have been carried out employing this observational 
technique by -- 

A Excuse me a moment, I 
have just found the page now. Would you repeat them, 


please? 





os 


Q i don't want! you, to check | 
all of these, sir. The point simply is that Foothills 
is relying upon these reports -- ; 

A I think asJiMr. Davison 
indicated, our first task was to review all of the 
information that we had available to us at the end of 
last year, and that pertains to reports at that time, 
and those we have received in the interim. 


QO Now Sir, on, page Li of 





your evidence, in answer to guestion 27, you say 
"Evidence gathered from landslides is also useful in 
back-calculating the soil parameters whe Be eae be used 
in the analysis of other slopes. I was wonderina 
what parameters have been analyzed? 

A We are in the process 


of icollecting the data, most. of it actually is in our 


| 
| 
| 
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1 notebooks, it's in the form of being assembled and re- ! 
2 | Fated to7our “specific problems’. 

3 - Now, the approach that we use 

4 iny let us say, if you “are getting at how do you analyze! 
3 a slope, I think we have covered that in the application 
6 | assessment. | 
7| Q I noticed when vou read 

8 | your evidence that when you got to the third line of that 
9 | paragraph on page 11, in answer to question 27, in the 

10 paragraph that's the second from the bottom, when you | 
By Corto the *thied ine of it, you added three words. 
532 The sentence used to”read, "Thus, the parameters sec 
abs) from laboratory testing can be compared with those | 
14 obtained by examination and back analysis of landslides", 
15 | and you changed that to say, "Thus, the parameters | 
16 which may be obtained from laboratory testing can be | 
ab re compared with those obtained by examination and back | 
18 analysis of landslides", is that correct? | 
19 A Yes, J’ used that only ac 
20 far as you may or may not do laboratory testing on a | 
21 particular site. You would not necessarily test every” | 
22 site that you «amine. | 
ie QO Ara take Le vou ere | 
24 | back calculated any of these then? | 
25 | A No, we haven't since we | 
26 . gained our field data. | 
27 QO Now sir, you say that ! 
28 -- further down in the next paragraph on page ll, | 
29 "a further benefit which is gained from the observation | 
30 of failed slopes is a knowledge of the causes of the | 
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29 








30 


failure and understanding of landslide causes is useful 


in deciding on route location, as similar situations 


where landslides have been observed, can be avoided". 
I was wondering, sir, whether or not you have been able 
to report to Foothills as to this matter of failed 


Slopes, or to use your words -- 





A Are you asking if there 
has been a formal report issued? 

O Yes. 

A No, there has not. We 


will be preparing one, but I might add that as a second- 





| 
examine slopes at various times of the year, particularly 


| 


following a summer where activity may have developed, | 


ary part of our field program, we have been planning to 


and this observational program is presently underway, 
and we don't propose to begin a report until that data 
is gathered. 

0 Well sir, the reason I 
raise it is because of your suggestion with which I'll 
agree, that an understanding of landslide causes is 
msefulds inedeciding: on.ropte. location..aNow,; do I take 


it then that as you haven't been able to report on this 





matter to Foothills, that, Foothilis; in-.decidingsupon 
route location, haven't been able to have the benefit 


of your advice? 


Ian ales eoree 


A Noseizhatis not, that's 
not.truesr=- 

QO On landslide causes? 

A --has; during: ourkspring?) 4 


t 
reconnaissance, also in the January reconnaissance wher@¢ 
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1 we made the observation in examining the proposed route 
2 that it was at an unsatisfactory location, such as on 
| 

3 a slope that appeared to be excessively steep or where 

4 it was failing on the spot, we recommended consideration 
5 of a re-routing. These have been passed on instantly | 
6 | to Foothills, as they were also involved on the field 

Py examination, and I believe these proposed alternative | 
8 | routings have been examined for -- from other points of 
9 | view since that time. 

10 Q Now, you were looking at : 
Th Ehe route -asvfiledsin®the Foothills’ application, were | 
12 | you? 

rr A Yesreingoually, that's 

14 the initial examination was exactly on that route, and 
Se ti -- | 
16 | Q Well sir, we don't as eae 
17 | have the benefit of any other rouwte~to work from: 

18 : A Miere is "notother *route. | 
9 QO Well I would be interested 
20 in knowing, sir, in which areas you made recommendationg 
21 that the Foothills' route, as contained in its 
22 | application, be changed? 

23 A I believe that was dis- | 
24 | cussed by Mr. Gillespie and other members of that ene 
25 | in some detail. I think: I couldfescribe several 

"6 examples, perhaps, of where alternatives are being 
27 considered. 
28 Q Well I took it that you | 
29 wave the slope feavalary expert on the team, and I wanted 





to know particularly what your recommendations had been | 
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for route relocations, from the point of view of obtain- | 
ing what you considered to be a more favourable location, 


having regard to - slope stabilaty. 


A I.would present as one 
example, the crossing of the Great Bear Piver),@which -at 


the location shown on the mosaics we found to be a 





difficult one, in that the slope is quite high and quite! 
steep, and we identified two possible alternatives where | 
these conditions did not exist, where there would be 


much less disruption of the slope through having to cut 





or to fiil, perhaps, at the toe of the slope. One eke 


these alternatives is actively being examined in the 


f teldaatmachas pomnt, tor through drilling. 


0 I take it there would 
have been other recommendations pertaining to unstable 


slopes? 
A Yes, Smith Creek was 
another one where an unstable slope was being crossed 


by the pipeline, and we proposed an alternate route to | 


RoOOLD. Uls. 


Q Wetdesir I dom. ts want. to 


tax your memory too much, but perhaps what you could do! 


is check your files and see what other ones, what other 





recommendations were made -- 


A There wasS a minor revi- 


sion at Swimming Point as well, where a slope was 


excessively steep, and we suggested a minor relocation « 


| 
| 


and I think following that, for environmental reasons, 


it was relocated again to something like a mile further 





down stream, from where it is shown. At least this is 
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Wd again in a state of consideration. | 
2 | QO Well Mr. Mirosh, do I | 
3 understand that with respect to the Swimming Point 
4 crossing, that as matters presently stand, the selected | 
5 and preferred crossing from Foothills' point of view is | 
6 | the one shown in the application material? | 
| 
7 || WITNESS MIROSH: 
8 A That was the selected | 
| 
9 crossing and preferred at that particular point in time. 
10 There is study going on to see if the other alternate | 
imi which has been mentioned is more preferable. | 
12 | Q Where would that other | 
. 
13 alternate be, sir? | 
4 
14 A It's downstream of Folmes | 
5 Creek. I'm not certain of the exact distance, but it's 
16 | within a mile, I believe, of the crossing shown in the | 
17 application. | 
18 : fe) And that crossing is, as 
59 I recall, just immediately upstream of Holmes Creek? 
20 A Ves, i+ is upstream.)). 1m) 
21 not sure if immediately upstream is correct, hut -- | 
22 Q Perhaps we can get into | 
23 Phat waters. | 
24 | 
25 | | 
| | 
26) | 
27 | 
28 | 
29 : 
30 | 
a | 
| | 
| 
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Cross-Fxam by Marshall 


Yes sir, when you and I think 
Mr. Walker with you on the panel the other day were | 
talking about an example of what Foothills considered | 
to be a properly designed crossing, were you talking | 
about the proposed Crossing at Swimming Point as shown | 
in the application? | 

A We were talking in general | 
terms of' crossings .” That crossing is shown on our 
eappdacation. Certainly if we had to for whatever reason 
use tie crossing which is currently shown then what we 
said would apply, but if we decide to move Dy then 
also what we said would apply. 


QO Mr. Claridge, I was asking 


you to list for me the various unstable slopes you 
observed and that you recommended be avoided through 
rellocat#on Of thenFPoothi11s? iinet’ rt wae wondering | 
whether or not we had completed the list or there were 
Others. If you can't think of Ene complete list now, | 
it's quite acceptable that you acvise me through your 
counsel. 


WITNESS CLARIDGE: 
A rerecallr Steep "Creek "as 





being another one where we proposec a minor modification. 





Not so much that the slope was Mnistaple hut 1c was poe 
steep and it required deep cutting which is undesirable 
both from geotechnical engineering as well as environ- 
mental viewpoint and we recommended a lower slope for 
theicrossing. I think those are the main crossing 


revisions that we suggested, 





O Thenk *you; that’s very 


help tials 
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Cross-Exam by Marshall 


Q Sim, would you turn to 
page, i2 of the evidence and specifically answer 28. 

I refer you to the, last sentence of that answer, which 
Says, and this is the point that I said we would get 
SOuIIE Cue COURSE, YoUwsay this " for this reason,, 

no slope steepness criterion has been selected for the 
pipeline." I thought you were just telling me sir 

that you dia have the criterion or have I got it con- 
fused? 

A ISehank you brought up 
the word classification of Slopes We have a broad 
Classificetion of slopes but I. said that we used no 
steepness Criterion, because slopes may or may 
not be stable, based on local conditions and we do 
mMOt propose to apply a single figure such as three 
degrees I think has been mentioned by Arctic Gas, as 
applying to whether or not a slope may be unstable. 

@) NOwWMsi,, VOU coon £6 
Say near the bottom of your -- the bottom of page 12, 
answer 29, "In every case to date it has been possible 
to select a pipeline routing which avoids steep slopes 
and the occurrence of slides of this nature is conside 
to be extremely unlikely.” Have you found that passage 

A MeISr. 


Q Now sar, yourve tole me 


Dees 


" that you don't have a slope steepness criterion, you 


don’t consider that’s particularly useful. 
A The criterion I refer to 


is a regional one thet would be applied to the entire 


pipeline. We have no such criterion that applies in sae 
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1) sense of the entire pipeline. When I say that we 


ho 


avoid steep slopes I'm saying relatively steep slopes. 











| In other words, Hf “you've got a slope that is 70 percent | 
4 | eemr le down the river, and its == it may or may not have 
5 | Parlea and (yOu Cam fing "one that 14°30 "percent, "and tne | 
6 Seerl vane terrain conditions appear=to be similar,’ then | 
ia VOUSay, well, i. Ve GOLA good slope, from a local 
= observational viewpoint. | 
"| Q hxcuse me a moment sir. 
10 | Paes Yourcne, catiicalty I hayeuas that “you say in 
| every Case” to date, it is impossible to select a | 
12 | pipeline routing which avoids steep slopes. Now I | 
13) take it from that that you must have determined which : 
| 
| Ole therstopes are steep slopes and which’ of the slopes 
= aren't steep slopes all along the pipeline right of 
16 way. 
17) A Within each major river 
18 crossing, we examined a sufficient’ sampling of slopes 
19 | BOnve abter to categorize-simply by ‘comparing the-angle ! 
20 | of the slope which was steep and which was flat in | 
| quotation marks. Now which was which may differ | 
trom river to river, 
23 | Q So you've adopted some 
| sort of a classification system based on steepness? : 
25 | A I said our classification 
26 was based on failed slopes, steep but unfailed slopes. | 
sf | flatter: slopeslandaslopes atthe location of the crossing 
28 | 


and we try to locate the crossing on the minimum slope 


that we can and we establish confidence in that slonre 


——_— byerelatingrtheyanglepofethat«crossingsethat-is suggested | 
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Cross-Exam by Marshall 


to other slopes in the area, 


SO,we do a.Slope comparison in a given region. 

O Well sir, whether you're 
using a classification system or a steepness criterion 
Or an individual on the ground assessment of each 
pepe, youre. Satistied; are you that youshave exenined 
Poe elopes in, enough detail to bevable to say with 
Canticenece. that jin wevery case to, date, it has been 
possible to select a pipeline routing which avoids 


steep slopes? 


A The statement as such 


s 


rs correct, I would not wish to draw the conclusion 


| 


> 


that every crossing that has been selected is necessarily 
Phesbest ene becauseawesrée in a state of drilling iit 
and observing. it over, a longer time period, 

O Sir, on page 13. in answer 
to,cucsti0on.30, the last sentence, reads as, follows, 
Sloe SeOun Dramaty intention to select a route location 
which avoids zones of potentially high erosion and 
Bo teteuminet abi sieve Nes sreag thisw.it seems to me 
Vou ev oralviog san Intentions Yoo. take it. that. it's 
an intention which implies this is something that 
Hemains tombe done or is this an actuality, have you 
done this? 


A Te-would say sixy that 


“Wwetverdonésthrst pButtsinceyour*findal route*has not 
been confirmed, I cannot say that we'll always achieve 
that but I would say that I'm satisfied we have at 
thisipownt: 

Q I take it you've identified 


zones*or potentially hich erosion ard related instability | 
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Cross-Exam by Marshall 


and have advised the route location people at Foothills? 


A C@mneC te 

Q Is this found in a report 
Sire 

A No, our studies are not 


complete for the combined spring and summer program. 


There has been no report, as such, 


Q How do you go about 


communicating Gals sort,of thing@ar Les *not in 


report form? 


A We (Carry on very close 


Communicatrons with Foothills, "i think particularly, 


well myself and Mr. Gillespie I know communicate closely 


and also Mr. Fawcett who is in charge of 


focation for Foothills is very, very close to us, 


LOuUCe 


Only about four blocks away, we see each other auite 


frequently. 


Q So then your recommendation 


with respect to route location to avoid zones of 


potentially high erosion and related instability would 


have gone to Mr. Fawcett personally? 


A I'm sure he's very well 


aware. He was in fact co-ordinating the spring 


observational program and we were able to communicate 


work. 


with Mr, Fawcett practically every day after each day's 


Q What I'm interested in 


sir is whether or not you have recommended changes from 


the route that appears in the application. 


that would be so? 


I take it 


They're 
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Nwang, Mirosh, Davison 
Cross-Exam by Marshall vad 9 
1X Yes, we have mace a 
recommendation let's say, through various means to 
Foothills. many of them verbal. 

Q Do you keep a record of 


that? 


A There are records of this, 


non ainsitancer,obut they! reiin atvery rough! form.) they 
may be just a line on a mosaic sheet. 

O Six, the problem that 
we and the people participating in the [nquiry have 
ie ,thatewe re txying to look atia Foothills route 


and we uncerstand that you've made a recommendations 


that the route, as presented in the applicatien materials 


be changed to avoid zones of potentially high erosicn 


and related instability. Welre interested in knowing 


what those zones are and what changes you've recommercec, 


Now you've told me that the communications have been 
. uld 

crally to the client but you had some notes anda so 

On. wnat £°d Jike sto have producec. is a list setting 


out those locations and the recommendations that have 


been made. J wondered if we might be able to have sore- 


EMLaG) Of Ehat (sort --— 

A Phus should be for Mr. 
Mirosh to decide on policies, There might be other 
fields that would have an input into deciding whether 
Or not a route re-location is made, We would not make 
the sole decision, 

r WITNESS MIROSH: 
A I think the point to be 


made here is that these’ are recommendations which have 
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1]| not been necessarily accepted by Foothills and 


>| incorporated. They very likely will, be, but they 





3 reequire analysis by not only Klohn Leonoff but by | 
11 the environmental people who have been abreast of it | 
5 | but we do have to get together, finalize these changes 

a | and as I say, when we do this, we will then he preparing | 


7 anew altered reute which will not be significantly different 


from what we're talking about but a refinement. 
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Cram Exam.by Mr.oMarshall 


Q WelJjs, Wiel, thiss altered 


route be available for presentation to the inguiry? 


A Wedlusits won't. be available 


during the next few weeks, and we're hoping to have it 
within a few months. 

Q Well I, wonder if we might 
have, in any event, the list of recommendations that 
have been made, Mr. Claridge by you with respect to 
route relocation to avoid zones of essentially high 
erosion and related instability? Might we have that, 
Mr. Hollingworth? 

MR. HOLLINGWORTEH : I see no 
6b ection-to}providing it, subjiect.to the usual reser- 
vations we have. 

MR. MARSHALL: Well it's not 
an item you are claiming privilege. for, is it? 

MR. HOLLINGWORTH: Not that 
I'm aware. 

MR... MARSHALL: 

Q i wonder £00, Mr.) Mirosh, 
if we might be advised as to whether or not Foothills 
has accepted any of these recommendations that will be 
listed? It may be that none of them have yet been 
decided upon. 

MR. HOLLINGWORTH: 2c Bk 
Mr. Mirosh has just finished pointing out to you that 
the evaluation hasn't been completed yet, Mr. Marshall, 
so I don't really see how he can tell you whether they 


have been accepted or not. 


MR. MARSHALL: Well, sir, this 
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Cr. Exam. by Mr. Marshall 


is precisely the point, as I recall, that was raised 


with Arctic Gas witnesses, and they were asked to indi- 





cate which changes ‘they had recommended for the various 


reasons that are important in deciding upon matters 
suchas moute. locationiny Indon'it:ireally think I ram ‘asking 
for anything more than has already been found to be 
necessary for purposes of the Inquiry. 
MR. EOLLINGWORTH: i $m net 
saying that we can't produce it in time, I'm saying we | 
Can it-\puoducewit now. eThat's) implicit’ in Mr. Mirosh's 


answer, I believe. 


MR. MARSHALL: Well, it seems 





to me.wt ould, bewfainly- simply*done, af Mr. Claridge 
could give a list of whatever number of recommended 

changes he's made; if Mr. Mirosh could indicate whether 
Or not those changes will be made or will not be made, | 


or he has not made a deciSion on it. 


| 
I suppose, depending on what | 
sort of information we get out of that, that may well 
be satisfactory for now. | 
MR. HOLLINGWORTH : LOE sevayiteicy : 
he said he hadn't decided on any of them, so that would 
seem to me the end of the issue. 
WITNESS MIROSH: Am I to take it, sir, that I 


am providing what Mr. Marshall is requesting? You 


nodded your head in the affirmative, and I wasn't quite 





sure what that meant. 
MR.HOLLINGWORTH: It seems to the question has 
been answered, ohe second prong of the cuese oan 
THE COMMISSIONER: I wasn't 


paying as close attention to that argument as I should 
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1 have been, I guess. 
3 | 
| | 
4 MR. MARSHALS WrYou can telbaltt) 
5 is 4:30 of the second day on which there are going to be 
6 | sittings in the evening. | 
7| The question, or the 
8 information that I am seeking is this, sir. Mr. Clar- 
9 idge has told us that he's made recommendations orally | 
10 for route relocations to avoid zones of potentially | 
EL high erosion and related instability and -- ! 
12 | THE COMMISSIONER: As he said, | 
13 | it would take a few weeks or a few months to be able to 
14; present us with the revised route. | 
+5 MR. MARSHALL: Well no, sir, | 
sy Gisstis= Mes. UGharidge Mcit?srani historical) factethat 
17 such recommendations have been made. They were made 
18 Orally but there are notes, and what I have asked is | 
bY that there be a list prepared of these various a 
20 acLons, chats the first Ceonofsityratuyou like. 
21 THE COMMISSIONER: ‘All: right. 
22 MR. HOLLINGWORTH: We have no 
23 objection. 
24 MRS MARSHALT CHAMiniiotldnge ia 
23 worth's first prong -- 
26 | . THE ane GONE All iene, 
27 so you can get those. 
28 MR. MARSHALL: I.can get those 
29 and the second point was, I wanted to know whether or | 
30 | 
| | 
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1 not Foothills had decided to accept or reject, or had 
2 | simply not yet got to the point of making up its mind 
3 | about these recommendations. 
4 MR. HOLLINGWORTH: And my ee: 
5 is that Mr. Mirosh as I understood it, had already saic 
6 | that no decision had been made on these. 
7 | MR. MARSHALL: Well then simvly 
3) he need say we have not made our decision about any of | 
ead these -- 
LO) | MR. HOLLINGWORTH: You mean he | 
11] needs to write it down for you besides giving it to vou 
12} in testimony today? 
Au) | Iomean we are getting into the | 
14] point of useless exercises. 
15 | MR. MARSHALL: I scarcely 
16) think. it's,useless.. Mr..Mirosh can say whatever the 
17 | facts happen to be. | 
18 : THF COMMISSIONER: Do you vant 
Lp to add something, Mr. Mirosh? | 
20 WITNESS MIROSH: | 
22 A I was just going to say | 
22 | that we haven't decided whether we would use these 
23 recommendations. I'm sure we will, but we just have 
24) not all sat down together to go over them and accept 
25) them. 
264 5 MR. MARSHALL: | 
27| Q Well that's fines Now I- | 
28 | know when I get the liststhat theysare) still recommend- | 
29 | ies that are in limbo. | 
30 | _ TEE COMMISSIONER: Under | 
| | 
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1 consideration. 

2 | MR. MARSHALL: Under consider- 
3] ation; .yes, “sirt | 
4 | QO Might we be advised when 

3 Foothills does make up its mind with respect to these 

eI recommendations? | 
7| THE COMMISSIONER: Well the inquiry 
8 would want to be advised if there are revisions in the | 
9 route. | 
10 MR. HOLLINGWORTH: Again, Mr. | 
11 Mirosh said a new route would be filed at that time. | 
12 It seems to me that was also implicit in the answer that 
13 he has given previously. 

i 

14 | MR. MARSHALL: Well sir, we 

15 | have undertaken to advise the lnquiry when serious con- | 
16 | siderationeis being diven ito“routecrelocationy "so that | 
1”? the [nquiry can have that information, it-can he : 
18 assessed as the various evidence is being considered, | 
19} and it's really that sort of thing that I'm -- that I 
20 thnk cought <to apply ialso to Foothills: 
<1 THE COMMISSIONER: Well I al 











22 | Dotoughs tote Whatedobyou Tsay ,rMrweseott? | 
23 MR. SCOTT: I understood | 
24 | that Arctic Gas was to let us have, and I think they did 
25 | in some particulars when requested, and recommendations 
26 | that were accepted, recommendations that were not 

a7 accepted is as far as we asked for aa recommendations | 
|| that were in limbo, that is, had not been passed. | 
29 | It seems to me that Foothills | 
30 | should submit to the same kind of rules. They might | 
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a havea race to’ sée’ whether ‘they ican’ get: their recommend-| 
2| ations in before us before Arctic Gas decides, for | 
3 | example, on the Cross Delta route, but apart from the 

4 race aspect of it, it seems to me that what is fair for | 
5 | Arctic Gas, should be fair for Foothills. | 
6 | MR. HOLLINGWORTH: Well that's 
7| quite true, sir. We are not interested in a race, we 
3 are interested in presenting a quality pipeline ape peeee 
2" ion, but I think that the answer has already heen given,| 
z that all the things are presently in limbo. | 
at ; I can produce paper, I'm sure | 

| 

2 Mr. Mirosh can produce a paper that says the same thing | 
13 | as he Said here today. I'm just concerned that there : 
14 | has been a lot of requests made for paper work, and I 

15 | am questioning the use of some of them, inasmuch as | 
16 | answers have already heen given which would just be 

17 | repeated in print. 
18 We are quite prepared to pro- | 
19 | vide the Inquiry later on with what recommendations | 
29 have been accepted, what have been rejected, and keep | 
21 the Inquiry fully abreast as to the developments in 
22 Foothills Pipe Lines, but I think we are being asked | 
23 now for something, the answer to which has alreacy heen 
4 given. | 
25 | THE COMMISSIONER: That's a 
26 | ‘ point, Mr. Marshall. How far do we have to co with | 
27) this? You weren't required to bring the Inquiry, the : 
28 | recommendations being put before Arctic Gas before you 
29 | had had a chance to say yes or no to them, but once you | 
30 | Said yes or no, we said to you, well bring them before | 
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ui us and tell us what you have decided to do. How can we 


2| expect Foothills to do more than that? 
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are being seriously considered. 


NABY 2. B.C. Hwang Mirosh, Davison 


Cross-Exam by Marshall 


MR. MARSHALL: 
I think the recguest made 


of Arctic Gas was that it advise the lnauiry when it 
is giving serious consideration to a route revision, 
THE COMMISSIONER: 

Well that certainly was 

epplied to*the *Cross Delta route but) that's in a class 


by itself in a sense, isn't it. 


MR. OSCOTT Ss Mr) iCommissionex? | 





as I recall, Arctic Gas did undertake. I don't think 
they were really asked to, but they did undertake to 
givejus- notice in some detail of any, I think this 
word is not inappropriate, any major route relocation 


that was being considered, as it was being considered, 





with a view to avoiding the kind of thing that might 
happen when a substantial route change was sprung on 
us, if I may put it that way, at the last moment, without 
warning. Now the difficulty, as I perceive Le se payee 
Foothills may not today be at the stage it was at. 

that Arctic Gas was at when it was asked to make that 
kind of undertaking. If their’ routelvs> in noosense fixed 
because much of this work is in progress, it might be | 
avythaststage, if atpistehat*€lexibleguthat iteis 
unteasonableStorask*themetrovdoithatyicButsif thiscis 
a fixed route, it seems to me that they should be : 


required to give us notice of major relocations that 





MR. HOLLINGWORTH: AT a future | 
date. 

MR. SCOTT: When they're being | 
seriously considered. 


MR. HOLLINGWORTH: No problem 


and 
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there Mr. Scott. My problem was was to providing a sheet 
of paper now which said Mr. Mirosh has already responded 
to in answer to Mr Marshall. 

MR. MARSHALI.: Phat: isewane 
ioe take 1t though that with respect to Mr. | 
Claridge's recommendations, not all of which he could 
remember off the top of his head. we will he receiving 
a letter Oresome information from my friend setting out 
what other recommendations have been made for route 
changes. Now this is I think -- 

MR. HOLLINGWORTH: I've Siac) 
said we'd provide that. | 
MR. MARSHALL: Okay. fine, thank 
you. 

THE COMMISSIONER: ° Anything 
else you want me to rule on? 


MR.HOLLINGWORTH: I was ccoing 


to say go back to sleep. But I thought it would be a little 


rude. 
THE COMMISSIONER: Not yet. 


MR SCOTT: Can I emphasize 
why that is important: to.the ngquiryy, that this 
Pin Ofte moOtice be given by bothy Arctic Gas .and Foothijis} 
Now take the Swimming Point problem about which we've 


had some evidence, that in cross-examination, it's 


apparent thats I think both of: the’ applicants. both ; 


applicants are considering alterations there. Now that's 
their right and they're obviously considering them with 
the best interests of their pipeline in mind but when 

one comes to prepare one's evidence in Phase II, III anc. 


IV, and that's what everybody is doing now, you say to | 
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your experts in Phase II, II and IV, this is where it 
is going to cross. Now if you ask your experts to 
consider that, vapour knowledge that an alternation 
is in the works or being seriously considered obviously 
the work is going to be entirely wasted, if subsequently | 
we re told, “Oh well, we chanaed Our rind. for good 


reasons, we're going to go there rather than there. 


soel would hope, it's very difficult: to police, undoubtedly 


impossible, but I would hope that both applicants would 


make full disclosure as these matters arise. If they 
don't oe going to mean that Phases II, III and IV 
are maybe very prolonged. If we hadn't found out for 
example, in discovery of a previous panel, “or cross- 
examination of a previous panel, that there was en 
alternation contemplated, at Swimming Point, we would 
not be in a position to prepare ourselves for Phases ITI 
ance tit. That information came out, but I hope in the 
future it will be volunteered by both applicants ‘so 
we will know about it. 

MR. HOLLINGWORTH: Eero” Mie. 
Scott's point is a very good one sir. The only concern 
to me is that there's almost a limit to that type cof 
recommendation. “Sort of aralelins your example, you 
could have two people flying along in a plane, they 


look down, they say. Gee, we ought to go up that slope 


‘instead of that one over there, and I don't think that 


that is the sort of thing that Mr. ‘Scott is contemplating 
that we ought to studiously report to the Incuiry from 
time to time. I'm just wondering what extent really 


what cegree of seriousness is going to attach to a 
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Cross-Fxam by Marshall 


recommendation before it becomes germane to the 
inguiry. It seems to me otherwise the (nguiry might 
be inundated with all SortsHof jpossibilitiesi that) are 
no more than that and have no hope of becoming more than. 
a possibility. I appreciate the concern Mr. Scott has 
raised but I just hope that he understands the problems 
that we have in presenting this sort of thang to ihe 
inquiry. 

MeT oCOtmes 1 “won't: troup be 
my friends with it any further, but the problem that 
Mr. Hollingworth has, I say respectfully, with 
great respect, is that it seems to me that his route 
cannot be said to be at the same stage of finality 
as Arctic Gas's. Now I don't make any criticism of ispoteg ee! 
I think that's a natural and normal and quite proper 
ENING Je atter six months, it*s at the Stage of 
finality that Arctic Gas's is, that would be alrost 
a matter of criticism. Now they're at an earlier stage 
in the process,. I'm prepared to concede that he | 
May have diftficulty.in giving ‘details, but on the 
other hand, I hope he will recognize that we understand | 
that because of the stage his client is at. The | 
thought that Foothills should be judged in this point 
in time in the same way as Arctic Gas is, which is 
apparently what he asks, frankly does cause me some 


aitficulty, | 





MR. HOLLINGWOTH: I wasn't 


asking that, I was just pointing out that there are 


difficulties in doing as Mr. Scott requires although 


I do fully recognize the seriousness of his remarks. 
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THE COMMISSIONER: Well there 
are difficulties but if you could follow the procedure 
that Arctic Gas aad with the Cross Delta route which 
is to say, this is a matter being given serious consicer-+ 
ation, here is all the material we have, and it seems | 


fo Me sthat's the way to proceed, 
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MR. MARSHALL: 

1 Q Mr. Claridge, on page 13 

2 | of your evidence, in answer to question 31, you talk 

34 about your field studies which have shown that sheet 

“a flow, as it is known, is -- and you go on to describe | 
5 what it is. I was wondering, sir, if you have some | 
6 | reports on that? | 
7 || A We have,again we are in 

8 | the stage of observing our study areas in the late 
9 | Summer at this time, and we will be presenting the | 
10 information at least on drawings and proposing. We 
2. look at what we are doing in the study areas as es a 
12 ing methods for treating drainage, and the eventual 
LS outcome of this will be a long-term thing, because we 

v4 | alone do not make the decisions. Again, we must refer 
15 them to environmental people and I'm sure others, but 

16 what we do, at least in a basic map form, we will be 

yy presenting, eventually when we finish our-studies. 

18 : QO Sir ,. ald. L,wanted,.to know 
19 was if you hag a report? | 
20 A No, we don't have a 
2. report, as such. 

Z2 O Thank you. You say further 
23 on the page, in answer to question 31, "Further, that 

24 portion of flow occurring in the active layer has been | 
25 | determined to be a small proportion of the total flow | 
26 | * Wwacursminga during wunoff". There's no report as you have 
oH indicated? | 
28 | ; A Just calculations. | 
ev | Q Taseeye Could sou, teali me} 
30 | what results you got? © | 
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A Gompared: towa runctt Liov, | 
I would say we are well under one percent of the active 


layer contribution to flow. 


@) Has this been measured, 

| 

sir? 
A Yes it has. 

Q Sir, on page 14, in answer 


Gouquestion S62/"vyou Dist tthe types of protection that 
will be instituted at the time of construction. You 
make reference to granular blankets, vegetation, mats 
and mulches, and sand-cement sacks. Have you found a0 
reference? | 
A Yes 
0 Have you done any estimates 
of quantities that will be required for these measures? 
A We are not at that stace, 
rather we are developing methods of controlline water 
which crosses the pipeline in our study areas, and we 
| 


| 


| 


about a design along the entire pipeline, and we do not | 


feel that when you look at quantities, you are talking 


feel that is a stage that is warranted. That's a final | 
design stage. | 

Q Overlon page: TS, Six, in 
answer to question 32, you are dealing with sealants, | 


such as spray asphalt or clay bentonite. Have you found 





the reference there? | 
A I know what you are 
talking about. 


0 Yes, have you done any 


estimates as to the quantities of these substances that | 
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1| might be used? 
2 | A I would repeat my answer. 
3 That's a final design consideration, and we do not 
4| intend to be at that stage at this point. 
5 | QO Sir ion pages 1 6tanervour 
| 
6 | evidence, in answer to question 34, you deal with the 
7| Ebbutt Hills.” We had previously been told that the 
8 reason for going around the Ebbutt Hills was because of 
9 | an I.B.P. site which you'll see is marked on the larae 
10 Foothills' map that is immediately behind vour head. | 
11] There's Ebbutt Hills I.B.P. site and the Foothills' Line’ 
12 | going around it. 1 take 4t yous re telling usmyou think”) 
£3 there is another reason to go around the Ebbutt Hills? 
| 
14 | A Yes; °that'’s from afcgeo- 
iS technical viewpoint, we would prefer to be in the pre- 
16 sent route as shown on the mosaics. 
17 | O Well sir, you, indicate 
a?) that you haven't got field studies and so on, hut you 
19 | state the Ebbutt Hills have a -- 
| 
20 A Where necessary -- 
22 Q I beg your pardon? ) 
ae A Teh inkewe- did, sir. We | 
24 have not performed field study which would permit a | 
25 | quantitative comparison, but we have done some study. | 
26 : Q Well maybe you could teli | 
27 me what you've done? 
23 | ; A One of our drainage study 
29 | areas was located adjacent to the Ebbutt Hills 4t | 
30 | mile point 631. . 
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QO What work have vou done 
on the Hills themselves? 

A We have flown over them, | 
PhattsNabout 2. 

Q So you make a statement | 


NevemtiaAted Large portion, Or the route over the Hilig, 
I take it, I'm adding parenthetically, canlte expected 
to pass through the permafrost. Well, my advisors tell 
Mertiner ehervast majority of the Ebbutt Hills is frozen? 
80 to 90 percent. You wouldn't disagree with that, 


would you, sir? 





A It sounds reasonable. 

@) Well then with a chilled 
line which Foothills will be operating in this area, 
aren't they better off going over the hills than skirt- 
ing around them through terrain that is to a much Teecen 


degree frozen? 


A From what point of view? 

Q Because of frost heave, | 
eLr? 

A I don't profess to cdes- 


cribe the effects of frost heave. That's Dr. Hwanca | 
and Dr. Yip's area, however, there are other asnects co 
consider. The right-of-way is cleared, for example | 
you remove the tree cover, and this has an effect | 
on disturbance on disturbing the terrain and where 
you cross slopes, and interrupt drainage. 

I view this as being a more | 
possible -- a greater possibility of a detrimental 


effect of where you pass through permafrost than where 
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1 VOU do noe. | 
2a Q Well, do you know if this 
3} route around the Ebbutt Hills was chosen because of your: 


i 


4 concern with degradation of the permafrost? 


} 
5 | 
| 
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A No, we were presented with | 

a the route, however we concur with the selection. 

3 | Q Well do I take it sir 

4 | that yout answer here doesn't really take into account | 
5 | the aspect of geotechnical work pertaining to frost | 
6 | heave? You're not an expert on frost heave? 

7 A I'm not involved with that, 
7 QO And in giving this | 
9. answer to question 34, you're not taking frost heave | 

t 

10 | considerations into the equation? | 
11 A Since my reference is to | 
2) a combination of slope stability and drainage erosion, | 
£34 the-comment.is jstrictly with regard to that. | 
14 Frost heave is separate. 

15) Q Well.»L+think in an earlier | 
16 | answer you said it was because of geotechnical reasons 
17 | and you're limiting that now, are you? 
18 A Within the context of | 
19) what I've written, slope stability drainage erosion, : 
20 | Q Has someone else within | 
21 your organization at Klohn Leonoff looked at this | 
22 | route from the point of view of frost heave problems? | 
a A NO.Six, 
24 THE COMMISSIONER: No one at : 
25 | Foothills either then? . | 
26 | WITNESS MIROSH: 
27 A Sir, we've been studying | 


{ 

| 
28! frost heave in a general sense, we haven't been site | 

I 

| specific in that the model is still being developed and 

| 


| 
| 
| | 
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Cross-Fxam by Marshall 9399 


specific. 

THE COMMISSIONER: Well the 
answer is no, we're NOLWDEINGeomautLical of you but 
that's where we're at, 

MR. MARSHAIL: 

Q Well Mr. Mirosh. have 
your studies gone to the point that you know whether 
Or not there's a greater or lesser potential for 
frost heave, when you skirt the Hails “as 


Foothills proposes to do rather than going over them? 


A qT con’ t recall wat the 


GYpe G@rsoi or the water ‘conditions are at the location 


OfAOuUT rOuLe right’ now. 

QO Well does anyone else 
on the panel care to answer the question? 

WITNESS CLARIDGE: 

A Well my own viewpoint, 
in that area is at the present route that there's a 
good deal of RKM. in other words, Ridge and Knol 
Moraine there. We would not expect that to be let's 


Say particularly ice rich, and we feel would be a, good 


route. I might add that no decision has been made. 





MMA cOs mecOLreCr mest iwrong jas LO where to ceases 


chatling the Jaine, | That.ati could very well if frost 


heave were found to be a problem, the chilling could 


be stopped, to thehorth Om this region, 
MR. MARSHALL: 
Sip, Lscbviously won't 


finish the questions I have in this afternoon's session. 


Did you wish to proceed to five, that's guite convenient 


to me. If. you wanted to stop earlier, this might be a 
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ra convenient breaking point. 

: THE COMMISSIONER: Well there's. 

3 | been some suggestion that. the time will come when the 
i 

4 | Commissioner Should stop t guess we'd better. 

5 | WelliewerlLlcome back au 3:00 tonight for an hour «and a) yj 
| 

ep Malt af you don't mind. 

7 MR. MARSHALL- That's fire. 
| 

3 | MR BAYLY: I'm disappearing 


g, after today to catch a plane. 





i! + 5 ‘ . | 
190; Would it be possible for me to do my cross-examination | 





| 
11 | at some point during the evening. 

| | 
12 | THE COMMISSIONER: Certainly. | 

| | 
13. MR. BAYLY: I prefer that to 


14 | trying to instruct ---- | 
1S} THE COMMISSIONER: Oh of course, 


i6 | Pel wiy mOt, tirse, Ening tonight, &:00; 





17! MR, MARSHALL: That's certainly 


Pines sit.) sm quite happy to allow Mr. Bayly to go 


ahead. 


len (PROCEEDINGS ADJOURNED TO 8:00 P.M.) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. BAYLY: Yes, Mr. Commiss- 


i1oner. 


CROSS-EXAMINATION BY MR. BAYLY: 


Q If I could address my 
Lerst “questions ‘to MR. ‘Claridge. “Mrs "Claridcé; you 
referred in your evidence to having taken two recon- 
naissance trips over the line for the purpose of exam- 
ining slopes. Now, I take it that considerably more 


work will “-have’ tobe done, “and I 'would “like to’ know “ft 


you could give me some sort of an estimate of the amount 


oretime or the’ mumber of trips that will have to be 
done before you will be satisfied that you have learned 
enough about the slopes in the area to make the 
recommendations in the fashion you would like to make 
them to Foothills? 

WITNESS CLARIDGE: 

A ican “only "comment 5:on 
Our present phase, we are engaged in our third trip, 
if I can use the collective "we". Mr. Gillespie is 
presently on a trip, and this would I suggest complete 
the preliminary phase such that we will be able to 
establish the route corridor as such. 

The remaining work to he done 
evi would be final design, which I think is some way 


down the road. I do not feel I should be commenting on 
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1 thatjat this, point, perhaps. «jThis is a policy that 
% would depend on various decisions by others, reaulatory | 
35] authorities, this Commission, Foothills themselves, I | 
4 | don/.t,.feel .t. could .comment. | 
5 Q Now, following the third 
| 
6 | CED. Whkchiel take «Lt eromsyoum evidence is:dn REE Reo 
7 now and that you have people in the field, will you be ! 
8 | in a position to make some sort of a report on slope | 
9 characteristics and the ways of dealing with them in | 
10 | papeline constructionsthat wild besoresented to Foothill? 
11 ‘ A Ves tel sethink we would be | 
12 | inee position ‘to make a report wor nenornte.sas far as | 
13 | what we me trying to,.accomplish, at this point, -and nee 
14 | is to define a route corridor, and we would be making 
15 | available the base data that we were obtaining in 
16 | Support, Of Bhat. 
ee fe) And apart from studies | 
18 which will be directed to looking at the slopes, will | 
ed you be doing any field experiments on the reactions of | 
20 SLORSGS. -Oy Various. things,. fon, example.fire , floods, | 
ragin raintialls,. et cetera? | 
22 A We are looking at slopes | 
23 that have been exposed to fires and, for instance, those | 
24 that are in a state of failure, we're observing the | 
25) progress,of failure from sone trip. tovwanother, and for 
26 | - example, where there may have heen a disturbance that 
27 seems. to affect, the condition» of the slope, we are | 
28 probing that from spring through the end of the summer, | 
29 — trying to eer aia for instance, is the active | 
30 layer affected, and is there any evidence of, for | 
| 
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Cri. Ewan, iby Mr Way ily 
example, creey this type of thing. 


Experiments as such, while T 


would say while we are drilling at some of these areas 


to give us an idea of the soil conditions, but by no 
means will we have all the data necessary to do a final 
design. I would like to make that clear, that would he 
a separate exercise. 

Q Now, I take it vou have 
been working on this project for less than the period 


Gin asyear atrthis? point us. that’correct? 


’ A That's scight< 

QO Now, ai ordertto: do chis 
kind of assessment, just from a simple layman's point 
of view, it appears that you would want to see what 
happens in all seasons to the ground and various creen 
areas, et cetera, that you will be studying. Woeuld that. 
be fair to say? 

A This is what we are trying 


to-do,- that's correct ..-Wethave’ seen it in the winter, 


and when I say "we", there are a number of veople work- | 


~ 


ing on the program and we cooperate, but winter and 


spring and summer and -- I think we are doing that, at 





least we are bounding the seasons. It's impossible, of 


| 
course, to be there 12 months in the year. | 
QO I can understand that. 


Are there some sorts of conditions that you would like 


to have more than a single calendar vear to look at so 


thatfyou could see the reactions of more than one season, 


ana perhaps you would need several under sore circum- 


stances to, for example, check on rates of So nega 
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1 of slopes, et cetera? 
2 || A Wthinke the? indications 
5 are that there will be lots of time to observe any slones 
44 that are active befcre permission is given to build 
5 | i | 
j 
6 | Q You have been watchince 
Ti thas Uno wiry). haven you? 
7 A This would be continued, 
| I think through final design, and even through construct 
10 | ion there would be continual observations, and I'm sure 
| 
ll this will take a period of years. 
12) QO Iwould lakemtormefen to | 
13 | page 13 in your prepared evidence, and you outlined 
14 | in the answer to question 30 some possible solutions 
Won to slope failures, and one of the concerns that I have 
16 | is whether you have develoned any contingency plans 
17 | for going in to do corrective measures on.slopes, in 
18 seasons other than the construction season that's 
Lo planned to be used by Foothills? | 
20 A I would refer that to Be 
pea Mirosh, because I think that's an operation and rain- | 
oe tenance consideration. I believe he was commenting on | 
me} that the other day. | 
‘A @) Mr.o Mimost,< Io donitiwant | 
eT you to treat this just as an Operations and Maintenance | 
ae question, in that I will suggest to you that in order : 
al to design your pipeline, you may want to desion it in 
28 | such a way as to avoid the necessity to go in, and that | 
oo his something to do with the geotechnical aspects as | 
30 well as Operations and Maintenance? 
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Cry. Rxamin by“eir.y Baviy 
WEENES'S MasROS i: 
A Yes, well I won't add too 


much right now, except tov’say ‘that®we do anticipate, of 
course, carrying on a clean-up oneration after the 
pipeline is installed, which would include the necessary 
works in order to stabilize the slopes where there mav 
not be stable from the first go-round. We plan on stockr 
piles of material, borrow material at certain areas 
Operations and Maintenance use, so we do expect to plan 
for these contingencies. 


Q Would you anticipate 


recommending to the applicant only to do corrective 


measures on slopes where the intearity of the pipeline 
is threatened, or would you plan on doing slope correct- 
ion where it is an environmental or aesthetic auestion? 

A Well I think we feel 
that the two requirements go hand-in-hand, so the 
answer to your -question would be yes. 

Q Dia tes: cvedi t iP edit es 
ion to answer yes to, but I can appreciate your feelings 
fhat.there won't be a situation —-="let me put it to you 
this way. Do I understand your answer to mean that you | 


don't envisage a situation where slope failure would no 


eet os ae 


in some way endanger the integrity of the pipeline, and 


would therefore have to be looked at? 


A Well I think -- 
| 
a) From that point of view? 
A -- I think the slopes | 
| 


that we would be disturbing and of course restabilizinc, 
would be the ones on the pipeline route, and this would | 
| 
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CY. Pxann Dy Mr. Bayly 


-- these would be the ones which would concern both the 
pipeline integrity and the environmental inteority. 

Q On page 4 of the prepared 
evidence, and perhaps we can go back to Mr. Claridge on 
this question, page 14, in question 32 you again refer 
to various methods of treatment of slope failures, and 
I want to know whether you have been in touch with vour 
environmental consultants to determine whether some of 
the compounds you intend to use, the sprav asphalt, 
the sand-cement sacks, and I'm going on to page 15 as 
well here, and some of the things like clay bentonite, 
will have any effect on the surrounding environment 
that should be studied before you determine that this 


Te ehe metioa to use to correct the’ fatlures? 
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Cross-Fxam by Bayly 9407 
F WITNESS CLARIDGE: 
Hy A Myself I have not been 
2] ins cCOouCch wht them,-1 think Mr. Mirosh mentioned the 
A other day that we would be making our proposals 
3 ana they "re in a state of formation, and then they wolld 
5 be passed over to the environmentalists for their 
| comments and we would, I think I mentioned, that we would 
Ty be in a continual stage of reassessing, according to | 
| 
fa their comments and others. My own comment would be | 
9 that we would rely very heavily on a surface mulching | 
I | 
Al and revegetation that would the first line of defense | 
ao against seepaqe., I do not foresee there will be . 
} | 
12) a real contamination problem. We try to protect | 
134 against that, but this would certainly be referred. 
a QO One of my concerns, 
I in answer to a similar question from Mr.Marshall, you 
| said that the matter of the various compounds that are 
17 | mentioned on page 15, in answer to this question, would | 
18 | be left to a final design and I'm wondering whether | 
ah we will have the benefit of the advice of your environ- 
os mental consultants on these compounds at this Incuiry? 
a A I think they'd probably | 
re be making a lot of the decisions themselves on the best | 
ae form of erosion protection as far as all of these items | 
24 | are concerned, These are simply our idea, or my idea 
ah at any rate of what would be used, but I think the | 
ay vegetation experts and so on, would be probably méking | 
ae the final decision on that. 
28 || ; . 
| QO How vegetation arow 
ak | through this spray asphalt? 
b.. .20] | A It’s, to my limited knowledge, 





, - po, 2 « 
hacia morrw IobuOT t4 
aw teas Vs5 s9snZz0 
: £ ak ar'vand bre 
_ . 7 & ST ct 
pe! f Jie BS J 
=a. 4 - 4 ree 4 
v e pgf e root 
< ~ ° of 
fi it 2 ; ee | 
rLE aT ISaito Lis 
: 
: ‘ow coat we clwee) 
IBI9p3VAT 1! 
19S¢e tary { 
~ 
Ji . te BoO8 
‘ 
h 
/ 
} tsrna Ai ; 
; YY Dat i 143m! 
uf a> t 4 
Gt. j I 
| 
| tt + s/ ' Cw iW 
. - i P gs sh soem 7 
SI ELE rea no t 
.% 
'o tol Sistem od 
* 
' 
¢ ] Afro ta 2 ny pry ¢ > a 
1 E Tt 
* 
= 
] ,RBerits vag St6 
: ¢¢ 
Siw 10 S762 VAG 3 fs 
7 ih 
aTIogxe NoOlIszspev 
nofertoeb Lent siz 
1 « 
Cc ut 
 @ 
: te 
Vatge eitst dpvoiwid «+ 
: * 
f c 
1 US 





ALL WEST REPORTING LTD. 


Spafford, Claradge, Yip, 


BURNABY 2. B.C. Hwang, Mirosh, Davison 
Cross-Fxam by Bayly 9408 











ee) 
ta 





it's not like asphalt on the highway, it's a compound 
Otivyaritous Oils. <I don’t know, 1 couldn’ t name “you 
what, but I know types of so-called asphalt have keen 
isea,s even to revegetace ‘a rock ‘pile’ for coal mining 
operations. It's amazing enough but grass seems to 
grow on it, so there are treatments that use this com- 
pound that T think are successful. 

0) You have referred to 
vegetative mats and one of the things that Arctic Gas 
has talked of, is where ‘they are beyond the tree line 
and you don't have that concern except in the very 
northerly portion and the northeast side of the delta. 


They plan to remove the tundra map and replace it as 


a sort of a mulch, as I understand their evidence. Would 


that be the technique you would anticipate usind? 
A We have not discussed 


jeitaiter 


fe) And will you be discussing 


that in a way that will be able to come before the 
Inquiry. You may not be able to answer that. that may 
be something for Mr. Mirosh to consider, 

in other words. Mrs -Mirosh? 
I'm interested in your schedule of this kind of work 
so that I will know whether we will be able to look 
into this through witnesses that will be called. 

WITNESS "MIROSH: 

A Yes F'm* sure you? lt be 
able to examine the environmental witnesses which will 


be forthcoming on that matter. They are more directly 


concerned with such items as revegetation. That would 
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Cross-Exam hy Bayly 
a be within the scope of their activities. 
} 
| Q Now one of the concerns 
3) that was eee soon Alaska when that project was 
| being assessed was that revegetation of a berm over 
+ a pipeline might run into problems because the soil 
| mound might be made up of chunks, frozen material, 
7 that would catch moisture and that would not take 
| vegetation as well as if it were pulverized. Have 
5 | you any plans to take this material that will become 
5 the ~berm. and ——~ have you any plans to turn that into 
cal a finer grained material than whatever comes out with 
nal the ditcher or blaster? 
co A Mec where. wer — 
va | certainly where we do some blasting to remove the 
4 DrechemMateriol, Atowwill come out in larqe chunks ahd 
oil we have discussed reducing this material. But you did 
el mention Alaska and we will be observing their procedures 
| 
a there. I'm sure we'll be able to adopt some methods 
i 
ro | from what is going on there. I might mention that 
“ revegetation on some of the Alaska cuts that we have 
el seen recently has taken very well on the side slopes 
29 | ‘ofcuts. We don't expect that they will have problems 
ad nor we in revegetation from what we've seen. 
24 || a) Thank you. 
a NOWwoMrE «Spar Tora,. git T. comic 
a4 turn to your evidence please. As it deals with steam 
27 | flow if you could turn to page 17 of your prepared 
~ evidence, question. 38, and I won't read the question, 





but the interpretation I take from that question is 


that you have assessed characteristics of stream ‘flow 
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without necessarily referring to field studies on any 
Pateyiculaw river sthat drains ianto.the Mackenzie, is that 
in fact the case? 


WITNESS SPAFFORD: 


A NG” itis with retenrence toe 


two specific rivers but not in terms of field investi- 
Cation, 

QO ALY cient now, can you 
tell us which rivers the conclusions and assessments 
are based on and upon whose field studies you were 
depending, if any, in order to make this assessment? 

A The rivers are listed in 
that document that is referred to in the evicence and 
they include all the streams of any appreciable size 
that cross the pipeline route, 

0) Pol rignt, now Unies 
Limited ag I understand has not actually here any 
field work on ne rivers, for the purpose of this 
assessment. 

A that's correct, 

The field work used consists of -- or the field data 
consists of weather data and a few existing stream 
flow data were used for correlation of our methods. 

Q All right, when you say a 
few existing stream flow data, may I refer you to the 
work that you did for the Fnvironment Protection 
Board. That, Mr. Commissioner, I've had the volume 
placed on your desk, is Volume IV of the Environmental 
Impact Assessment, and the report begins at page 177. 


That report at page 177, if I can read from the second 
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ane as Be Hwang Mirosh, Davison | 
Cross~-Exam by Bayly Sell Gi 
| 
lj paragraph on that page, says that"however, most of the 
| streams crossed by the pipeline have never been gauged. | 
3 | In the absence eee data, a theoretical approach | 
4] Carte eken to_ describe the .physical setting \of. bodies of 
5 | water influenced by the pipeline.’ Now I realize that | 
Bit that work was completed prior to your doing consultant 
7 work for Foothills Pipeline but does that sum up | 
ay to the present, approximately the state of the art, as it 
Zz relates to the river? 
OF 2 A that’s night, there isan | 
11} extension of this study, was reported to Foothills and | 
12 | ProOuch san Oversight sl left it out of my sevidence, | 
| 
af Q All right, could we have 
wl the name of that so that we could refem tO .3t sat. a 
oa | later time? 
16 
L:7 | 
18) 
19 | | 
20 | 
21 | 
22 : 
23 | 
24 | | 
25 | | 
26 | | 
"| 
28 | | 
30 | 
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jh A I will have to get the 
2 | name oftitotorzyous tl'mroafraid), butsthername is rouchly| 
3 the same as the name on this as I recall but anyhow 
4 | that 2s another report. Aur Ltehasicsiniaticispalisummaryy «| 
| 
5 of the same sort of data for the portion of the pipeline 
6 | route that's not common. 
7 | fe) Now, in that report that | 
8 | you prepared, subsequent to the one in the -- 
9 MR. HOLLINGWORTH: Do you want 
10 the name of the document or the document itself? 
ERE : MR. BAYLY: Well I understand 
12 that it was only left off as an oversight. I'm assuming 
3 that Mr. Spafford will supply my learned friend with a : 
j | 
14 | copy or at least the name of it, and it will be sy 
cd aemgasocument which is relevant; and if I want a copy, | 
16 Wewill-ask if I can have aljlLookwat hone): | 
Ate Me. MARSHAL Siry ol hate. to | 
| 
18 interrupt Mr. Bayly, because I krow he's in a hurry 
BO because of commitments to leave town tonight -- 
20 MRio BAY LY asilphope Irsdon'.t 
Zz. seem that way. | 
a MR. MARSHALL: Sir, really we | 
PAR avewine«t very difficult position, trying to do an | 
24 | assessment of the evidence of this panel, without the | 
25 | reports. Now we find that there is another report, and 
26)| - a major report, it seems, because it assesses the river 
27 for all the portions of the route that aren't common, 
| 
28) and it's just now being disclosed when the witness is 
29 | ae the stand. 
30 I do appreciate that Mr. Gibbs | 
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Hwang, Mirosh, Davison | 
Cr. Exam. by MR. Bayly | 


has been under some time constraints to get this material 


| 


out, but how are we to cope with this panel's evidence 


if we haven't the reports in front of us? 
THE COMMISSIONER: Well we have: 
to cdo tthe best we can, and I think=thisadocument should 


be produced. 





MR. HOLLINGWOPTH: We certainly 
have’ no objection to doing that), Girss Possibly:we 
could have some elaboration from Mr. Spafford. It 
sounded to me as if it was a document done for the 
Environmental Protection Board, and it may well be on 


theizc 226 offi materials: 





WITNESSw SPAFPORD: 


i] 


A No, it was done for Foot- | 


hills. 
MR. HOLLINGWORTH: I will with- 
Graw that one. 


MR. SCOTT: Maybe Mr. Spafford 


could provide Mr. Hollingworth with that. 





Tin, COMMTSSLONER sea Carry) ion, 


Mr.e Bayly. 





MR. PBRANEAALL Thanks vow, Mr. 
Commissioner. 

(@) In any event, that report, 
MnO Spafford) ou igather is. anraup-datingef some, of the 


data or -- 


| 


A No. aeiteeprovides:.ay tabulats 





iicrrisima Nawettowthe one? in’ this»report for all: the 
streams, and it also contains more or less the same 


text that appears in the Foothills' submission. 


; f é » Lye 
- 7 ~ » 
Mee fe ‘ ?wottHGe 
aed 
, 


oa prise woenoo anid anype zebau need asri 


F Pid (atw eer of gw et5 won avd ,JUo 
. : 4 , : 
0 +c) a d3 2g’ cevért ow 2 
4 mt i 06 93 


hoTa o¢ 


: . 
t< if 1 Vr 
i rey | F : { 
~ & 
: j , j j ) filings 
; r v1 
’ ) rn 7 


2iiLi50 

” - we F 

' ‘ | roy ! } 

.yivea®.aM 

| foecotabimaed 
| ; - } tedisp 1 \b¥o2éed2 .4M 


rrogs1 @idg as to. oodt oF zwslimiae aot 


i, 2 stom anistnoo oeln 3f bas. ;emesite 


leaamdoe ‘eiilidtoot ads at eisescas tedd 2txe2 


pawase 


; 
~ 7 
- ) 
nt 
: 
a+ 

+ 
¢ 


a | 
i" 


9 


9 
‘7 


ec 
Ca 





ALLWEST REPORTING L-TD. Spafford, CLaridae, Yip 
BURNABY 2, B.C. : 


L 




















9414 

Hwang, Mirosh, Davison 
Cr. Exam. by Mr. Bayly | 
For the pipeline. 

QO You have referred to the 
tablelinotheserepontaatdpage «188 )-- | 

A Page 188, ves. 

Q And that's the one that 
goes through the various rivers and types them as -- 
by their gradient and by their carrying capacity? 

A It gives a certain amount | 
of basin data, plus the estimated one and two vear, | 
and one in a hundred year floods, and the change in 


suspendeG@ solids, based on the universal soil loss eava-! 


tions,with and without pipeline. 





@ Now, in that -- 

MR. MARSHADE we Lim'’sorryysir, 
Encan ht chear. 

A Lo will-go through that 
again then. It contains various cachement data, the 
One in two year and one in one hundred year flood 
estimates, and an estimate based on the universal soil 
loss equations of the potential suspended solids in the | 
stream before and after pipeline activity. | 

MR w»cMARSHALL+.-Thank ‘you, Six; 

MR. BAYLY: 

Q Now Mr. Spafford, in the 
report done for the E.P.B., you talk about stream GuaRS 
ing excavation at page 202, and you refer to a method | 


of construction proposed for the crossing of small 





streams, that°*is -- and if I.can read from that into 
the record, "The method of construction proposed will 


involve winter excavation of a trench across the stream 
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beds, except on the major rivers. Most of the streams 
crossed in this way will not be flowing in the winter, 
and all of the excavated material unsuitable for back- 


faltewall be wasted onto the ice. These materials will 





be dropped into the stream at the time of break-up, 
either at the crossing or at some distance Cownstrean, | 
after being transported on the floating ice", and it goes 


One to- Oi scuss. somevor, the’ cefteéts of this, 


Now, we've had some evidence 





from earlier Foothills' panels on a similar method of 
crossing ‘small streams, and would this be" a method of 


crossing small streams that you would recommend to 


Footha 1 I's? 
A Not necessarily. No, 


this was having been written specifically for the 


Bees. B.. 
O I can appreciate that. 
A It was to point out the | 
possibility of a problem -- | 
O Canyons = 
A —= and’ think’ the’ idea 


im pucting that! sort: of thing in’ thes report, is ‘so, that 
if that particular type of activity did create a cn | 
one would do something to guard against it. | 
O Yes, and actually Parlier 
in your reports, you expressed some concern at page | 
185 concerning small streams, your conclusion at the 
top of page 185, in your summary and conclusions being 
"Only the smallest streams are likely to experience 


noticeable increases in suspended sediment concentration 
| 
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because on these the potential exists for disturbing a 
Significant fraction of the total watershed vegetative 
covers. Would that becthe *kind of °concern “you ‘micht 


express? 


A Well this Vie tariferoant 


tmamsthe one, the last one in this case, we are talking 


about the actual area of the basin disturbed by the 


pipeline right-of-way, and this*computation, the table, 


shows -- it is intended to show on what streams there 


may be a problem. What it showed us also was that 


problems’ do occur on these small streams with suspended 


sediments, because a great proportion of their CGrainaqde 


area is disturbed by pipeline activity. 


0 AY wien > a iNew ; Tieden Se 


know if Foothills is qoing to be asking you cr somebody 


else, but assume they were askina you, how do we cross 
the small streams, what sort of recommendations would 
you give as to-the work that should be done before 
deciding on a stream by stream basis how the various 
streams should be crossed? 

A Well they haven't asked 
me that question yet, and I would prefer not to try 
and answer off the top of my head, because it requires 
some consideration. 

Q AR intone, © don't 
want you ‘to do it for individual streams, but if they 


3 


came to youl with @ contract saying *iSpafiford, ‘find 


out for us what we should know about the streams before 


crossing them", can you give us an idea of the kinds 


of works that you would anticipate doing as an engineer 
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hi in order to give them some recommendations? | 
2: A I can provide some. One 
3 | example would he onjgehe streams where the crossing was 
4| intended to be made in winter. An obvious thing to fina 
5 out is if there is any flow during the winter and how 
6 |i much. 
7 @) Any? | 
8 A Any flow in -the stream | 
9 Guring the winter and how much. | 
| 
10 | the Obher*sertGol thingsethate-| 
ll] I might be asked are what the erosion characteristics 
( ' 
M2 | of the material that was being excavated was, and how | 
13 | it would react to flows in the spring. | 
14! 0 Now just taking those two | 
15 | things as examples, how much lead time would you need 
16 | to be able to give those kind of recommendations on an 
I 
17 | individual stream, how many seasons either of the four 
| ! 
18 in the year, or how many years would you need in order | 
! 
19 | to give this kind of recommendation to the annlicant? | 
20 A Well, I could never have | 
at too much lead time, but there should he a season, a | 
a2 full season of observation probably. There again, I | 
23 should qualify it because it depends on whether the | 
24 | crossing is going to be made in winter or not. certainly 
25 jj I would prefer to see an observation of the winter | 
26 | flow in the stream. | 
27| 9 iL wight) se af it were | 
| | 
28 | a matter that was left for what is popularly called | 
ao "final design", your recommendation would be that you | 
30 | would have to see a winter crossing contemplated, a | 
| | 
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BURNABY 2, B.C. 
Hwang, Mirosh, PDavison 
Cr. cot nestvege ay. 
ar stream -- | 
2| A The crossings need to he 
3| examined in the field. | 
4) Q Yes. | 
= A At the appropriate season. 
6. Q Pont 7 So “it Coulcn ee be 
7 done, say, necessarily 20 miles ahead of the trencher? | 
8: A No, not for that sort of | 
9 things 
10 | QO Png @ takesib an conguncte- 
| 
ll] Vion with your kinds: of studies, that if we were going to! 
| 
12 | have an environmental input, there would have to be | 
| 
133} some fish biologists, et cetera, to have a look at tive | 
14 | at the same time that the engineers were havine a look | 
15) eumeart 2 
16 | A That's correct, and in 
17 | fact, the -- that aspect of it can be looked at and is ! 
18 being looked at already, for most of the streams where | 
19 they feel that there could he a necrotic problem. | 
20 Q Allvivight: mow pustcso 
| 
pat that can confirm ‘this,.\D understand that you ‘haven't | 
22 done this work -- | 
a3 A No. 
24) Q -- and I just checked 
25 with Mr. Mirosh to see whether anybody else has done 
26 | - the: kind of work that Mr. Spafford has outlined up to 
27 this point for Foothills? 
2380 WITNESS MIROSH: | 
23 | A Well our environmental | 
30 | people, together with Lombard North, have had some | 
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Cr. Exam.= by Mray Bayly 
discussions with myself and others in the engineering 
department, regarding small stream crossings, parti- 
cularly where a flow does exist in the winter time. 


They have proposed to us, and we haven't had a chance 


tou Lookf athatyoe! culvert method Which. would allow fiow 





to by-pass the area where the pipeline would be in- 


stalled. 


ig thaonkian viewtotethestact 
we haven't examined this yet, I won't say any more, but 


ite eh beime Wookedret,iandiat asia method, I understand, 


that has been or is being applied elsewhere. | 
@ Pll right now; 1s’ <a 


culvert, Mr. Spafford, something that will take care 


OL waiter low, 0% 15 2t mainly designed for the season | 





when there is no ice cover? 

WITNESS SPAFFORD: 

A No, it shoudd take care 
of winter flow. 

Q ALL right, and you have 
referred in both your prepared evidence and in the 
report in the §—.P2B. volume, t0 spring water that may 
flow during the winter, I qather in streams, would a 
culvert take care of that kind of water, or -- hecause 


some of it's in the sediments, would it not? 


A Th woul take caregor 
that kind of water, even if it were the sediment, 
as a means of passing whatever cischarce there 


{ 


is in the streambed across the site. 


@) Right. Now, one of your 


concerns in your E.P.B. report, and I refer again to 
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page 185 where the concerns are listed, is borrow 
Operations in the stream beds themselves. Now, to be 
tates toe Foothills, Mr. Commissioner, the report's 
basic concern is on streams flowing into the Beaufort 
Sea, Off the north slope of the Yukon, which have been 
described in other evidence. 


I take it, however, that given 





that even, that borrow is a problem in stream beds 
because of the things it does to the upstream gradients 


and erosion patterns, is that fair to say? 
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A Thati.ds corrects 
QO And at the time of the 


he 
bo 




















preparation of the report for the FPB, one of the 


concerns that your report states didn't get looked 


into was the effect downstream of a bhorrowing operation. 


A imaontethink anysof the 
effects were looked into in detail. There were some 
streams on which there was a possibility of appreciable 
borrowing would be done, and the statement is that that 
would cause a Change in the streamrprofile, 

O ALPErichtetl Mehouldn’ t 


have used the term looked into. What I should properly 


have said, I expect, is that this wasn't assessed in the , 


model that was created for looking at the stream? 


A Nov. 
Q And is that a problem 


which Unies has been asked to look into for Foothills? 
. A No. 

Q And Mr. Mirosh, is that a 
problem which you see that should be looked into for 
Foothills? 

WITNESS MIROSH: 

A Well we don't intend to 
remove borrow from smaller streams, we have ciscussed 
the use of borrow from the mouths of some rivers where 
it may be suitable or from areas of the Mackenzie which 
are underwater and not bars. These are possibilities 
that if we implemented would alleviate our borrow 
requirements. We've also discussed removing spoil 


material from some of the major crossings and using 
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Cross-Exam by Bayly 
thiswfor uwermia wpadi.|, Butitas to smaller rivers and streams} 


we would not disturb the stream beds to remove borrow. 


Q Could “you cefine for me 
a smaller river, -- smaller than what? 
% Well perhaps I'd go the 


other way around. WE have defined major rivers by 
a criteria of flow and width and these are the ones 
which we would consider, for possible borrow use at the 
mouths of these rivers. 

} O Ale. tearght.2 | Nowewouwld 


you consider something the size of the Willow Lake 


Piven io serge river? 


A Yes. that's one of the 
rivers which is defined as a large river by our 
definition. 

0) isiviraoh tye Vsiiate? posssbie 
for you to give ‘me the size in CFS ‘or momen you cauged 
ax Lor what ae as fa large) niver iso TI) carucet 
the idea? 

A Veco vir think’ the formula 
was in the application but perhaps one of the Klohn 
Leonoff personnel recalls it. 

WITNESS SPAFPFORD: 

A Yes, the way one de 
a major river is guite controversial. We define it 
more on a point of view of difficulty of crossing the 
river and it may or may not have been influenced by the 
volume of flow. Our criteria were I believe in éxcess of 
100 foot high banks. 30 percent grade or greater and 


20,000 CFS design. flow or greater, any one of these 
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factors would qualify it as major. 

THE COMMISSIONER: 

@) Thirty percent grade, 
what do you mean, the banks? 


A Yes. Slope. 


O ican appreciate that, but | 


IgmMenot Gqurce sure how much closer it gets me to knowing 
which rivers you would contemplate taking cranular 
ee from the mouths or beds ofe I can see how it 
its 
An the formula in a sense but it may be that I could 
Pandoa river that flows into the Mackenzie that had 
one oOrethe Ccheracteristics of,’ gradient or bank 
height and yet have a small flow and I'm assuming 
that you would have to make some sort of a judaqment. 
not based on those two factors, regarding borrow, 

WLENES Se M EROS: 

A Perhaps we could prepare 
this list ror the, construction, planning Tem 

QO AlLsraghtasi'd appreciate 
eet is that could be done, 

Now, neferring, Mr. Spafford, 
to page 20 of your preparec evidence. question 46, 
you refer to the method of preparing your study of the 
rivers to include a check of the climatological and 
meteorological data that is presently available in the 
areas where these rivera are, is that correct? 

WMT Some tk ©) xT): 

A Sorry dot?! Lost son, she 
Rice. part. of hate quiest ion. 

0) There were too many worda 


in it anyway. When you were setting up your system for 
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looking at the rivers, I gather you took a look at the 
weather statistics that existed, 

A that Ss correce, 

QO Can you tell us what 
SOry Ot a ‘state £hose statistics are” in?" Aré they =- 
have they been recently compiled in some areas and 
nOL, recently compiled in others? 

A No, there are several 
MAjOm Sstantons. lecan’t recall the locations of all 
OLrvtlem, 2 Ore. olmpson iS One. Fort’ Norman, Inuvik, 
all have weather stations with fairly long periods of 
record arid these “are filed by the Atmospheric 
Environment Service. 

Q Now if we wanted to get 
more particular, and perhaps I can aqive you an example 
which again is one from the north slopes, it 


eoesn t apply to Foothills, but as I understand the 


climate in the Firth and Malcom River Valleys are cuite 


different even though they're fairly close together. 
Would the statistics show something like that? 
A No. because there are no 


weather stations with any appreciable period of record 


Mpetnere jinene sitethink only, one. Station on “that part 


Of the coast, ard it's on» the coast, 


Q Would this be a@ condition, 


that could mirror the state of record, all the way up 
the valley. Are we in a situation where we've got 


several major stations, but there may be individual 


climatological and meteorological differences that don't | 


get reflected in those statistics? 
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A Quite definitely yes. 

From one valley to another and. especially in the 
mountainous areas. 

QO All xyight,, now .iven that, 
ipeorder tO °use jWour criteria’ for design, would At be 
necessary to collect these data for individual stream 
areas, in order to pin down the conditions more 
exactly? ee 

A For the type of thing | 
we're doing we require an appreciable period of record | 
so it's not possible to collect that data because it 
hasn't been collected. 

Q I understand that you 
can't go back 100 years, nokody kept the records for 
then. Is there another way of going about it? 

A Well, in this. computation 
that we do, we do change the rainfall and temperature 
with SP eee that -—- and we do change it minerally 
between stations, so that to some extent, the effect of | 
elevation is included but we can't put in things like | 
aspect of, a. slope, relative to the storm tracks and 
That Sort Of Ehind. 

Q These are things that 
you just have to be satisfied without because the | 
records don't exist but there are various things you can | 
do, one is height, is there something you can do to 
-- by looking at the vegetation to determine for 
example, the relative frequency of certain high flocding? 

A That can give you possibly! 


an indication of what extreme high flood levels were, or’ 
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what last year's flood level was. 
Q This. as I understand it 




















is not a very satisfactory method to go back for a 
PoneeperiocdnoL time, but, at may ‘Go back’ for the Gener-— 
ation of vegetation that's there, would that be fair? 

A Well given a particular 
mpeoplem, one would: look for that ‘sort of thing, “tts 
additional data to assist your judgment. 


QO Par errant)- you ve 


described other methods for the large streams the flatt 


streams like the Mackenzie where you can bore into the 
alluvium and check for its depth. to determine the 
greatest depth of scour. 

A That was with respect to 
depth of scour. 

0 Tha wouldn't. be something 
you could do for example. with a small stream with a-- 

A No, at wouldn’t tel) as 
anything about it hydrology. 

Q Right. Now, perhaps this 
Guestion should go to Mr. Mirosh. With regard to 


the problems of what happens downstream of where you 


run your pipeline across a river, has any work been Gone 


on that with regard to what happens *° the sediments 


. when they go downstream, what effect they have on the 


fish spawning beds and this sort of thing? 


WITNESS MIROSH-: 


A You're asking me a question 


which I will have to answer by saying that I believe 


that the Lombard North group are working on it, but they 
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don't report these activities to me so I'm sure that 
the environmental panel will deal with that. 

QO Pe SC UGNeCr Wil Bhen oe. ir 
a position to deal with that in your opinion, They will 
heve completed some studies that will be able to caive 
WemSOme SOrte of opinion on that? 

A Yes, i know they're 
concerned about sediment as it relates to aquatic life. 
i*m sure they are examining this, 

: QO Because I will submit to 
you that that is one of the things that you may have to 
consider when you're deciding how and where to cross a 
stream, would that be fair to say? 

A Mee, OF the timing, that's 
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0 Now, if I could refer 
again, Mr. Spafford to page 20, question 45 -- 48, I'm 
sorry, you in your answer to that question described a 
situation where a pipeline is buried beneath the bed 
of the stream, and there are some conditions that I 


would like you to explain, which cause interruption of 


the flow, or a change in the flow due to the growth of 
a frost bulb or the fact that the pipeline creates a | 
barrier to water flowing through the material deposited | 
on the bottom of the stream. 

Can you tell me just what 


that seffect.is, because I'm not clear whether the frost 





bulb is a good thing or a bad thing, from your answer. 

WITNESS SPAFFORD: 

A Well, as far as I can 
see at this'point, if the frost bulb can develop, it 
means that the stream bed material is reasonably 
impermeable, and so what is being obstructed is a very 
Slow rate of flow throuch the stream bed, and the 
obstructions -- by being obstructed, I simply mean it 


has to pass through a smaller area than it did under 





natural conditions; or else’ be forced up into the sur- | 


face. | 
QO If that happens, that 


increases the velocity of the water, because it soes 





to a smaller amount of this material? Or it chances 
its route? ! 

A Well, it changes its 
route, yes, and it may change the velocity, it mav 


change the gradient driving it locally. 
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Q Right. Now what happens 
if you have a stream that in a year freezes to the 
bottom, so that the only flow would be through the 
granular material if there was any, and there's a pipe- 
line buried in it. Do you end up with a stoppage of 
water and some sort of an icing, or what sort of a 
Situation would you envisage happening under those 
conditions? 

A Well I am envisSagine at 
Phis point, but yes, ‘vou couldteresate an icing, which 
will occur anywhere that subsurface flow is forced to 
the surface. 

Q Addy right andiinnaterms 
Gt -= 

CHE COMMISSIONER: Excuse me, 
you could create a what? 

A An icing, this is the 
accumulation of ice from cqround water discharge. 

Mie BA YIRY ¢ 

O Now, would this icing be 
something that in your opinion might have some effect 
on the integrity of the pipeline? 

A iy Gonthathinkoerucan 
answer that question very well, hecause the actual 
Pipeline design and problems haven't heen in my field 
ateall. 

QO Alhertoh tw i tbake 3 
then that you would not be the person that Foothills 
eae ask about whether you should bury it six feet 


deep because of that, or whether you should leave it 
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six feet higher up? 
A In the type of service I 


have given them so far, I would be the person they would) 
ask whether there could be an icing or not. | 

Q Pe eo hte. 

Mr. Mirosh, assume Mr. Spafford 
Haswyust told you there's going to be an icing the way 
you have designed the stream crossing, do you bury it 
deeper or what do you do? 

WITNES S MIROSE: 

A Well I suppose we would 
have to, first of all try to determine what effect this 
would have on either the pipeline or the environment. 
If it was a negative effect, then burying it deeper 
would be one solution. 

Q AK] wight, would there 
be any solution that would involve changing the composi-~ 
tion of the material that Cwas. put on topiot thempipe, | 
making it perhaps less permeable? 

A Perhaps. 


QO And would this he some- 


thing that you would anticipate leaving ‘til final 





design, or would you be looking at that before that 
time, that sort of phenomena? 

A Well that phenomenon is | 
One that we planned to study with the ceothermal model, | 
and Vt wi ibe ‘carried outs: Jt aeaid eur plans; that's | 
one of the very reasons we are introducing the moisture. 
miaration element. 


QO All right. Would this be| 
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Hwang, Mirosh, Davison 

Cre foam. by" Moe Bayly 
something that we would have the benefit of during this 
MMcUELyY pean VOUT Opinion? 


A Well yes, I suspect if the 
Inquiry continues as it is predicted. 

@) All right, maybe I should 
Puc that another way, Mr.@Miroshwi bWhen/would=this be 
ready? 

A Wellol thank: Dr.r Hwang 
said earlier that he's very close to utilizing the 
completed model, that being the case I would suspect 
within a month or so. 

QO All right, now when you 
Say utilizing the model Dr. Hwang, that means that you 
would start to be able to study these thinos, or vou 
would have studied them within that period of time? 

WITNESS HWANG: 

A Welly == 

QO Yes, you will probably 
need the microphone, yes. 

A Could you repeat the | 
question, please? 

e) Yes. Mr. Mirosh has said | 
that within a month or so you will have your geothermal | 
model ready, and I was asking you whether that means | 


that you will be ready to draw conclusions from it or | 





ready to use it? 
A I would say at that time 
I will be ready to analyze it, considering flow 


characteristics and the possible material we are going 


to use, and from there, we come to the conclusions, or 
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some estimate. 


O So sometime after a month 


from now, we will be able to have the henefit of some 
lindsoel atmeportastrom youfon thisjsiwouwld thattberfatz 
to say? 

A Twill try my best. 

MRA BAYLYS> © Mr. Commissioner, 
perhaps we could have the benefit of that report from 
Foothills as soon as it's available. 

Q Now one of the matters 
that is of concern to me and that is, Mr. Spafford, in 
your E.P.B. report, you were worried about borrow, not 
only from the streams but from the flood plains of 
pUreams,, and one of the thingsWehat!Mrain= cantyou 
confirm that, that was one of the concerns you had ex- 
eressediin thatoreport? I think I can find that for 
you. 


Miicanicorind thatcatvthe 


moment, but would you be prepared to agree with me tha 


borrowing from the flood plain may present some problems 


that are similar to those of borrowing from the river 
bed itself? 

WITNESS SPAFFORD: 

A They are not necessarily 
Similar. Borrow could be made from the flood plain 
conceivably without causing any change in the stream 


profile, which was the concern of borrowing from the 


stream bed. The danger would be that you would cause a 


diversion: of the channel. 


Q I see, and -- 
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A And into some new part 
of the flood plain. 

QO Yes),, and: Im thinkhh found 
that and can refer to it forthe purpose of the record, 
that’s page 185, theffinal conclusions, talking about 
the importance of the flood channels to local aquatic 
environments as being a possible effect. 

Now, given that aS a concern 
of Mr. Spafford wearing another hat, Mr. Mirosh, what 
are your thoughts on borrowing from the flood plains 
of streams, if that should be aq consideration that 
Foothills would want to make? 

WITNESS MIROSH: 

A Weld. 1 think, an our diss 
cussions so far we have decided that this woule not be 
a Location of borrow. 


Q INNA, FeaWeleme INOW 7 eS igh 22 


take it then that we are only looking at borrow actually 


from the mouths of certain streams, perhaps from certain 


streams that are greater than a size that you will be 
apie toe give us at the time of the construction panel, 
or borrow from the bed of the Mackenzie River itself? 
That is, as it relates to streams, you may want to 
borrow from gravel pits that have nothing to do with 


water drainage. 


A Ves, Of Course our Mlans 


if 





are based on borrow material from gravel pits. But yes, 


I would agree with your items. 


QO Ali vioht, and those 


would be the recommendations you would be makina to 
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Foothills when they were looking for places to borrow, 
to get borrow material? 

A yes, these are the ones 
we have discussed, we would consider. 

Q Now one more question 
with regard to ground water discharge, and if we can 


Terer -dtiain to the E.P.B. report at page 197. ‘Mr. 


Spafford, you have stated in the second column in that, 


that only the Great Bear River, and the exit, I presume 


from the Great Slave Lakes has a gauging station that 
operate ‘in the winter. Has that situation changed 
since the writing of this report, or do you know the 


answer to that? 
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WITNESS SPAFFORD- 

A I don't know the answer aly 
that. 

Q Pt oright, “at that time 
anyway, there would only be two where winter flow could 
be gauged. 

A Apparently. yes. 

9) And I gather the beginnirg | 
OG the Mackenzie Coming out of the Great Slave Lake. | 

, A i think’ there 1s. the | 
recent records on other streams have been extended | 
through the winter in.seme instances but I don't know 
which ones. 

Q Die rlghiys wiry  Minosh, 
gre yOu acguainted with any data that Foothills has 
on the winter flow of any rivers other than the ones 
mentioned in the EPB report? 

WITNESS: M1 ROSH : 

A No sir, we have depended 
on Unies and some data from Klohn Leonoff on that. 

Q Pan Trout. Do you, plan 
to do any studies in this area to determine winter flows |! 


in actual streams? 


A Yes, these are things we'll 


) 


wnave to do, again, at a stage which we've gotten to call 


final design. | 


Q Now given that you would 
leave these till final design, is it possible to do | 
these and perhaps Mr. Spafford can answer this, is it | 


possible to look into the stream flow in the winter, with 
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a single season of gauging with any accuracy or would 
you require more than one season in your estimation? 
| ATEMNGEISTS, TSP VAC em ONSY Dy S 

D One season would give a 
reasonbly good idea of what streams do flow in winter 
but not necessarily all because there are streams that 
dry up some winters and not others. 

MR. BAYLY-= I have no further 
questions of this panel, thank you sir, gentlemen, 

THE COMMISSIONER: We'll take 
a five ames break then. 

(PROCEFDINGS ADJOURNED FOR FIVF MINUTES) 
(PROCFFDINGS RESUMED PURSUANT TO ADJOURNMENT) 
CROSS-EXAMINATION BY MR. MARSHALL CONTINUED: 

Q Mr Claridge, in response 
toa question of Mrs Bayly's I believe you indicated 
that the slope studies were aimed at defining a route 
corridor. What do you mean by a route corridor, what 
width? 

WITNESS CLARIDGE: 

A Well we can't be specific 
on that but I indicated that we were examining slopes 
routinely five miles either side of the proposed route, 
sO you might say it's a’‘ten mile corridor that we 
have been examining. 

Q Thats a pretty wide 
area, doesn't it in some places take you right across 
the Mackenzie River from the proposed route? 

A We managed to get across 
the Mackenzie but just let's say out of interest more 


than anything. I would say we were generally bound hy 
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the east side of the Mackenzie, that's true. 

QO It wasn't clear to me 
whether you had aia something earlier on in answer to 
onevor my questions, Ill qust go. back over it with 
VOumogain to see aif I’ve got aeiwignt., Did you say 
tiiae, Foothills hac not made a firm decision on the 
Tet PON Otechillingand that itemight be running a 
hot line or a line that was above freezing around the 
Ebbutt Hills? 

2 A Yes, thaw 2s a2 possibt vir, 
Phere has been no cecision on that matter and “it will 
Peng, iurther studies and I would say its another 
question that would be settled curing final design, when 
Seo sey IM rOrmation 2S in, tnat decision will be 
made. 

QO Sr, could you get before 
you the Klohn Leonoff's consultants reports application 
Grr lcat Stability Analysis... to design Foothills 


Pipelines Limited. 


A i have that. 

@) This was your report as | 
TJ understand it? 

A I worked on it. | 

O You signed it? | 


| 

| 

A I signed the letter. | 

It was reviewed by others. | 
Q Signing the letter is 

| 

= - } 

Tite; as tar as I'm concerned sir. Now, the first 


point is, on page six, the second line and you make 


/ 


this statement. The process of poor pressure development 
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Cross-Fxam by Marshall 
due to thawing of ice and the related Migration of water 
is not well understood. Have you found that reference 
S ii? 

A eS 

Q Coa) d) yiouw tell mes Mrs 
Claridge what it is that is not understood? 

A The process of poor 
pressure development, that's related to factors such | 
as disturbance, the makeup of ground ice, the type of | 
soil, all of these things are factors and there's no | 
well documented theory for predicting this type of 
development. 

Q Well are you aware of 
papers Number 19, 20 and 37 that are referenced at page 
3B-2.54 and 55 of the Foothills application. I'm 
instructed that these are a theoretical assessment cf 
the problem by consultants to Arctic Gas. Gane 
references I've given you are.to.pages) in,.the. Foothills 
application. 

A Yes, T'meaware ofthis, 

©) And did you not accept that 


these are a theoretical assessment of the problem? 


A They are theories, however, 
they have not been proven, | 
QO Are YOu ramaliar sir wi th | 
a paper by Sykes et all, it's reference Number 13, pace | 
3B-2.53 which is a separate study and which arrives at 
essentially identical conclusions? 


A Can you refer that -- where 


are you reading from these ~-- which reference? 
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Q The reference is item 
Numbet Lindistedn atupager3B-2.53 ofthe, Foothills 


material. The Foothills application. 


t's the Meothidiss application, 


it's with the black cover, I write the numbers on it and, 


they never show up. I'm not sure what the exhibit 


number is. 


Mr, Marosh has found it? 

A Mes 

I'm not personally familiar 
with that. 

QO asee. 

Are you aware of where two 
Papers by Morgenstern and Nixon, which provide tes 
Gata ana laboratory testing in an actual full scale 
field trial ee provided experiemental verification 
of the theory? 

A yes, I've read those 
papers I think, which numbers are they in here? 

O They*re not Listed sir, 
but my advisors have copies of them, 

A Can you give me the 


exact reference? 


O "An Analysis 


of the Performance of a Warm Oil Pipeline in Permafrost 


Inuvik, Northwest Territories," by Morgenstern and 
Nixon. It's in the Canadian Geotechnical Journal, 


Volume 12, 1975, starting at page 199. The second 
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paper is entitled "Thaw Consolidation Tests on Undis- 
turbed Fine Grain Permafrost” by Nixon and Morgenstern. 
That is the same iene and it starts at page 202. 

A i'm .not familiar wath 
those, 


QO I see, 
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QO Well my instructions 2re, 
sir, that these reports provide test data on laboratory 
Lesringson jan -actuyal@full-scatefield trial “tosprovide 
an experimental verification of the theory? 

A This may be true at that 
point, however, we are dealing with quite a lona pvipe- 
line route and I think one would have to do consider- 
able testing and it would still not be confirmed until 
one had actually checked it against a good number of 
fielo situations. 

We do not disagree with the us 
of the theory at all -- 

Q Well it would be diffi- 
east) Co) 

A ~- however, it iS a case 
at this point we have chosen to emphasize field condi- 
tions, route selection, gathering of actual data and 
we choose as a-.second line to check, let's say, what 
we have done through a theoretical approach. This wild | 
be done but we feel it's a second line of defence, and 
it would be done at a final design level. 

e) Well sir, I don't Peay 
know how you can say that when you haven't read the 
literature that deals with this precise point. 

A I understand the papers 
that: precede those particular ones, and I think I can 
antietpate- the type of4@information’ that is in°it. ~T 
am not disagreeing with it, obviously I haven't seen 
ee but I think it's a continuation of previous papers 


that the authors -- they have written a good number of 
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2 papers, so I have an anticipation on what would be in 
2 them. | 
3 | Ai MR. MARSHALL: Mr. Commissioner} 
4 | AUC eG ches nrLornarion.otsthe ~,Aguiry, ray tield. trial | 
5 was undertaken by Mackenzie Valley Pipeline Research 
6 | Limited at Inuvik, and that's what the papers pertain 
7 to. | 
8 | A These I believe are tay 
9 well known tests. There have been other papers written 
10 on them. 
ll | 7 QO What other papers have 
12 | been written on these tests? 
13 A fh couldntindsOutynal Gon t 
ial have it on the top of my head. 
15 Q Well do you know about 
16 || them? 
17 | A Dr. George Watson I think | 
18 has been involved for instance on several of those | 
19 papers. 
20 @) Have you read them? 
21 A Norealtastanightiorviast 
22 week, but I have read them, yes. 
23 @) And these are other 
24 papers that deal with the same process and the same 
25 tests, are they? 
26 | : A Yes, I believe that song 
aF be the test, -the warm ollatestefacility in,Inuvik con- | 
| 
28 ducted some some years ago. 
29 . @) And your study of these | 
30 Other papers has still left you unconvinced that the | 
| | 
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process is well under study? | 

A I think there would be 
doubts ekn-alts: appbication. <h think they -can be used 
and they will be used, but it's not our first line of 
attack on the problem. 

O Well sir, I would be toes 
to make copies of these available for you if you care 
to review them. 

A I would be very crateful. 

@) Sime also imntheniine | 
following that which I first quoted to you in your own | 
report, the following statement is made: "It is | 
considered that permeability of the soil is a key 
parameter". lave you found that? 

A M'hmm. 

@) Sizvyarcould vyoustelLl yme 
what other parameters may govern? 

A Yes, when one analyzes 
theoslope,rtherevare -- I don't»want to bore the eo et 
here with all of the items ‘thatcare*sinvolved, pore 
pressure is a key parameter, cohesion is another, Sxilete 

| 
ion angle, unit weight. If onésis lIooking at.pore | 
pressure development, there would he thermal coefficient 
thermal conductivity. I think we have described eee 


involved in other parts of our ndapphieationnandsethais 


Teports 


O Sir;¢twhat,abeut )theico- 





efficient of consolidation, the old friend of the 
Inquiry, C sub V? Don't these theoretical discussions 


just reference all states of prime importance of this?! 
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A We have not used the 
theory wherein the co-efficient of consolidation CV 
is referred to, because we do not believe it is a 
parameter that can be adequately determined, that the 
results that one obtains may be in error by large 
amounts that would be very, very serious to one's 
interpretation. 

Q Sir, whose opinion is 
tiiacs is Ehat your own? 

A Thativs: Imyitown fitand: I 
have seen it expressed elsewhere. 

Q Well perhaps you could 
aqive me those references. 


A There isa discussion 


of the use of the co-efficient of consolidation in ‘the 


pipeline application assessment report. I agree with 
that assessment. 

QO Dr. Hwang, were you 
involved in a review of the Alyeska designs? 

WITNESS HWANG: 

A ves) T=daid . 

@) Yes, I think there is 
something in your resume about that, is there not? 

A Yes. 

OQ And to your knowledce, 
sir, were Alyeska's permits to proceed subject to 
delays because their slope stability desions in thaw- 
ing soils were basec only on permeability and not the 
co-efficient of consolidation? 


A You cannot deal in such 
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a specific area, but I understand they were asked to 
supplement more parameters, and obviously the CV, the 
co-efficient of consolidation is a soil behaviour which | 
describes the rate of pore pressure dissipation. | 

Q And to your knowledge, 
were their designs reformulated in terms of C sub V? 

A Prhiave:“to'=—= could you 
repeat that again, please? 

O Well to your knowledge, 
sir, did the Alyeska reformulate their designs in terms 
Of this parameter, C sub: V? | 


rN Yes, they used that one 


as a parameter to represent soil consolidation. 

WITNESS’ CLARIDGE: 

A I would like to perhaps 
add a comment. I too have some information on the 
approach that is being used on the Alaska Pipeline, 
which is privileged information I have through versonal 
contact, li can't give ‘youlla ‘report on it or anything, 
but I have been told that the approach there usina C 
Sup VY is doubtful. 

THE COMMISSIONER: Is what? 

A ts Goubtfiuiy ih Sits 


application to real field conditions. _ I might repeat | 





again that we feel we are doing what is important at 
this time, and that is studying field examples of | 
slopes, and any slope, whether it's in permafrost or 
other terrain, it is Very, very dvFficule-to-assess”’ in 
terms offa, safety factor’,"or'a number, what is the 


exact number of a present unfailed slope, even in ace 
| 

| 

| 
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terrains, and it is that much morerdafficult .in, frozen | 
ground, and the theory may exist and it sounds very | 
fancy, but we frankly do not have our confidence that it! 
is of any practical value to us now. 

MR. MARSHALL: 

@) Viell sir -- | 

THE COMMISSIONER: You say hat 
in Alaska the builders of the Alaska pipeline, are not 
confident that the principle expressed in C sub V is 
applicable? | 

A I. didn't say the builders.| 

THE COMMISSIONER: The 
engineers? 

A My own contacts are with 
a review team that is reviewing the job, and I'm sure 
they are more critical than the builders of the pipe- 
line, in fact that was their comment. ; 

I remember a quotation the 
applicability was questioned. | 

MR. MARSHALL: 


| 
Q Well sir, there are a | 
coupleiof things that arise out ofthat. The first is | 


that I think clearly when the witness nag a, report 
which he's implied, that he is Mena cen. foundation of | 
an opinion that he's expressed, and by using it he has 
taken away or removed any claim that that micht be a | 
privileged document. This is the substance of the 
statement.that,he.is.making,..or the authority for a 


£ 
a5 


statement, I think we are entitled to get a copy o 


that report. 


% ‘Se 
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THE COMMISSIONER: Well did 
you say that this was a personal contact you had on the 
Review Board? I take it it's an engineering review 
board? 

A It's an engineering com- 
pany that is performing as a review consultant -- 

THE COMMISSIONER: Yes. 

A -- to the Alaska Pipeline 
office. And it was personal communication, there is no | 
PepOrit, Sir. 


Well he doesn't have possession 





Or the report. 

MR. MARSHALL: 

@) t see. Well Dr. Hwana, 
you were on the Review Board, weren't you? 

WITNESS HWANG: 

A ves, lI was,..* Could I | 
comment (on this a Little bit? .I think what Mr. een 
Say 1S not invalid of the theory, but rather saying 
that the experimental determination of the C sub V in 
the lab as compared with field conditions, sometimes the 


variation because of the field conditions like ice and 





the other characteristies may find out that C sub Vv 


| 


actually happened in the field , is different somewhat 


| 

| 

from the lab. 
THE COMMISSIONER: JNIS es S Ome | 


follow you. This theory which I understand to be a 


| 
| 


conventional engineering theory, has not proved in 





Alaska to be applicable to the extent it was thought it 
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would be, because of the presence of ice. Is that 


what you have just said to me? 
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A The theory itself, 
according to engineeringprinciple is sound but the 
parameter involved with what actually happens in the 
field, may be buried in such a way that when we come 
to the analysis of slope stability, it may give you a 
bound to understand but actual number may be buried, 

Q They give you a what? 

A A bound, a feeling 
A feeling of the number, For example, like a certain 
slope being thawed at a CGrcain rate. §2f we wse 


the C sub V determined from the soil data we may 


find out the slope will have a factor of 70 in order 1. 


That is on the verge of failure but actually the slope 


was standing there, soit may be because the C sub V 


gb the tielc when Che ice is melted and is seeping 


through the ice, the S€aM in the soil will actually have 


a higher permeability than you measure in the lab 
and therefore your C sub V will become 


higher and therefore your factor of 70 will be higher also. 


It is a field condition against the theoretical prediction. 


THE COMMISSIONER: Excuse me, 
I think we'll adjourn in a minute and you can go into 
this in the morning. 

MR, MARSHALL: Fine (sir, 

THE COMMISSIONER: ' You wanted 
to add something before we adjourned? 
MR, CLARIDGE: I had one more point. 

THE COMMISSIONER: Forgive me I'm 


terribly slow, but-do you want to restate in your own 


way what Dr. Hwang just said or do you agree with him? 


A Yes, I agree with Dr. 
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Hwang and I wanted to add just one small point, 

THE COMMISSIONER: How would 
you express what te said? 

A Our philosophy as in 
Klohn Leonoff's report is we place emphasis on the 
observation of pore pressure, Pore Pressure 1s @ 
factor in slope stability. We propose to basically 
Observe what are the pore Pressures, this 1s the 
direct parameter and we would emphasize a good deal, 
field observations, we've said that. “The” famous 
co-efficient CV is another parameter which is one 
step down the road really. It contains an equation, Lt 
is an equation which contains the term permeabi LiTey., 
But it has another nasty term in it and the méthod that 
is used in determining it is a lab one which because 
of the way the sample is tested, the cv value and 
the permeability that is deduced from that can be 
out by a larce magnitude, In other words, you're trying 
to get at the same thing that we've said we are Crying 
PoPcet at, 1s° pote pressure, and it's related to per- 
meability, it's related to other factors, Arctic Gas 
Savyercievedcet tim the Jab. we Say we det it party by 


measuring it directly in the field, parey“in the labs 


that we measure real values, not ones that we deduced 


through tests and theories that we regard are not 


accurate. The same coefficient is used it shows up “in 


prediction of settlement in consoldation, it's welt 


{ 


known in the field that measurements of that co-efficient 


in certain soils in the laboratory can put a settlement 


calculation out by a factor of up to five or ten times, 


“9 
ta 
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1 I submit if you were out on our prediction of pore 

2! pressure, by a factor of five or ten times then you 

3 | would over predict it, you would estimate slope would 

4 | fail at a much lower angle than they really do. Now 

5 | what this might have, as an implication for the pipeline. 
i 

6 is that if you thought a slope was going to fail at much | 

71 less angle than it really does, you would be out all 

3 | overjthe countryside repairing them, This I don't 

5 Submit is a good idea from an environmental viewpoint. 


10} This is what bothers me about the use of that theory. 


11} THE COMMISSIONER: Lethink | 
12 | Mr. Marshall will want to go into this with you in the | 
| morning and you might with to confer with Dr. Clark 

14 | in any event now, so we'll adjourn until tomorrow eae 





moo at 79:00. 


' 








16 |; MR, GENEST: Perhaps I shoulé 
17) ‘get back on the record Mr. Commissioner to say 
18 it feels like I've never been away. 
i 
19 | THE COMMISSIONFR: You heard | 
| 
20 | we were discussing C sub V Mr. Genest. I thought that 
21) would bring you back. You can Cxplain lt tosus-in the | 
ream 
22{| morning. | | 
23 | (PROCFFDINGS ADJOURNED TO SFEPTFMBFR 19 oo Ae OL 0G A.M.) 
24 | 
| 
251 
| 
i 
26 | 
A 
poy: \ 
| 
28 | 
29 | 
| 
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(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
CROWN LANDS WITHIN THE YUKON TERRITORY AND 
, THE NORTHWEST TERRITORIES; and 
(o} FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
a WITHIN THE NORTHWEST TERRITORIES, 
¥ FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELIN 


| 
| 
| 
} 
i 
IN THE MATTTER OF APPLICATIONS BY EACH OF 
{ 
| 
| 
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and 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 

E: ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE 
PROPOSED PIPELINES 
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PURSUANT TO ADJOURNMENT) 


\ 
i 
| 


| 
i 


THE COMMISSIONER: Whenever vou 
{ 


MR. MARSHALL: Yes sir. 
GORDON SPAFFORD, Resumed: 
FREDERIC CLARIDGE, Resumed: 
BRANGES YIP, Resumed : 

C.T. HWANG, Resumed: 

EDWARD MIROSH, Fesumed: 


DON DAVISON, Pesumed: 


MARSHALL, CONTINUED: 


) Dr. Hwana? 

WITNESS. BWANG: 

A Yes? 

@) Intakes it. that. you would 


the literature pertaining to 


A Yes. 


QO Which is where the 


parameter C sub V is applied? 


A C sub V is the parameter 


representing the ; soil property, which in a simple form, 


is describing the rate of pore pressure 
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dissipation. | 
0 Riaght, and you have read | 
this literature? a | 
A Ves) si. OLd: 
O And that would include 


those papers that I referred Mr. Claridge to, and which 
ReMiadh it) StatLeithats time; phadi an opportunity tovread, 
being papers by Drs. Morgenstern and Nixon > | 
A Yes’. 
O The first was Thaw Con- 
solidation fests On Undisturhbed Fine-grained Permafrost, 


and An Analysis Of the Performance of aewarm Oi yhine— 


line in Rermafrost, Inuvik, Northwest Territories? 

A Wh ovsheiceoe heleg a. 

O You are familiar with 
those papers? 

A Mes), a el) value 

Q Did you agree with the ! 
findings presented in those papers, sir? 





A Yes. 

Q Sir aperhans sc ustattor 
purposes of completion, these documents we have heen 
talking about, ought to go inlaswpart of the records 

THE COMMIS STONER : V esi a 


think they should. They will he marked as exhibits. 


(PAPER: J.F. NIXON AND N.R. MORGENSTERN; 
THAW CONSOLIDATION TESTS ON UNDISTURBED FINE- 
GRAINED PERMAFROST MARKED AS EXHIBIT 256) | 


( PAPER: N.R. MORGENSTERN AND J.F. NIXON; 

' AN ANALYSUS OF THE PERFORMANCE OF A WARM- 
OIL PIPELINE IN PERMAFPRAOST, INUVIK, N.W.T. 
MARKED AS EXHIBIT NUMBER 257) | 
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MR. MARSHALL: | 


Q MreaaGlaridge,A lidonvs want 


! 
EOyPHtSvwou on the spot, and I know you told us last 
; | 


night that you hadn't hadi an opportundityeto read them. 


| 


Perhaps you could study the two papers that are just 


beina marked as exhibits, and in due course, and there 


nia 


vp 
f 


a 


Iisnnol pParticulexghurry: aboutyhiteavouscould advise us a 





through counsel whether or not vou too agree with the 


papers? | 
WITNESS CLARIDGE: | 
4 A Certainly. | 
O Mr. Claridge, when you | 
discuss stabilization’ measures in your report, vou | 
indicate that you are proposing to Foothills Pipe Line ! 
that they flatten the slope by cutting it back, that ee 
removing earth from the top and perhaps placing it on | 
the bottom. I think the reference is at or about vace 
gee | 
A het Secornect. | 
QO I was wondering, sir, if | 
you considered this to be an acceptable slope stabiliz- 
ation procedure for permafrost terrain? 
A In what I would term as 
thaw, unstable permafrost terrain, this mav not be 
an acceptable universal treatment. We would prefer to 


avoid disruption of the slone as much as possible. We 





think we can do so by route location procedures. 
{ 


QO Ie take. atethen ithat 


| 
essentially you're in aqreement with the position that | 
| 
Arctic Gas' advisors take on this point? | 


_—— 
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A I’ believe «so. 


QO Date saisttated in the | 


exhibits. 


MR. HOLLINGWORTH: Are these 


the exhibits you just asked him to read, sir? | 





MR. MARSHALL: MMS Orr y oo. 


should have used the term application. .They are stated 


in the Arctic Gas application. 
A Yes, I believe that is | 
raght: 
0 Do I take it, Mr. | 





Claridae, that in the case where your analvsis indicates 


a factor of safety of less than 1.0 under dynamic 





loading, you may very well then recommend to Foothills 
that they cut back the slope to an ancle which you 
would calculate to have at least a factor of safety of | 
i, 08 : 

A The word dynamic should 
realdyehavesreadi "seismic'ste Thisecould berithe case, | 
but it would poeeas on the site specific parameters. 


© I. see, so there's just a 
small error there. It should be a word change in the 


revert), aShoulds.it? 


| 
A Yes, the word "dynamic" : 
should read "Seismic". | 


O Do you not agree that 


| 
what you will be doing, if you do this, is exchanainc | 
| 


is standing naturally and has been that way for ae 
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Or years, mays be cutback? toa" flat angle to Satis’ an 
analysis based on the statistical risk? 

A We do not use statistics 
as such in the analysis of our slopes. 

Q How do you input your 


seismic data? 


A This would be done throuch 


a procedure which I'm sure we shall be able to refine 
by the final design time. There are methods of incor- 
poratina seismic factors, based on seismic records 
in the area. 

@) Aren't those reccrds the 
Statistics that we are referring to? 

A In a manner of speakinc. 
I interpreted your statement of statistics to indicate 
a statistical approach to doing slope stability which 
an) that context I would not subscribe to. . 

0 Do I, take it that in any 
event vou haven't really cetermined the method that 
is coing to be used? 


A We have not refinec the 


method as such. Again, I reiterate our position is one | 


Of going to the field, collecting slope data from 
which we can select a route location that avoids, as 


much as possible, disruption of slopes and the final 


desiqn where it becomes necessary to check the stabilit: 


of any suspect slopes. We will be collecting the site 


Specific data to. permit us to do that, 


| 
| 
) 
' 
| 
} 
{ 
| 


At this time we have not worked 


out, in full detail, the exact design approach, because 


| 
| 
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ieee NOt a.matter that: we consider critical at this 
time. 

@) The point I'am getting at 
is that if you are aoindg to cut hack those slopes where 
you have made an analysis that tells you the slope will 
have a computed factor of safety of less than 1.9 under 
aynaemic jloadang —— 


A mwNo,y enat' Ss not correct. 
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2) Yousre.nok going, to,.do | 
Eiyauce 
A Ita teceadefrom the 
report, it says a steep portion of the -- I'm on the 


wrong page, what page are you on there? 

Q Nella mM just) putt indea 
question actually, I was halfway through it. Perhaps 
I should. start again. 

A I take it you're 
reading from a particular example. 

@) I’m actually reading from 
some notes. 

A I believe you're referring 
to the statement that says a steep portion of the north | 
slope may require cutting to ensure continuous stability.. 
The word may indicates that we may do it or we May.not, | 
depending on the site specific circumstances, which 
we haven't evaluated. 

Q Could you look at page 
8. The sentence is in the paragraph at the top of the 
page and it's the last sentence, I'll read it. Or the 
second last sentence. "The minumum factor of safety 
which is considered to acceptable under static 
loading conditions is 1.25 and 1.0 under dynamic loading 


conditions. Variations from these values will be 


| 
A Ves aul. think that. statement 
is referring as much to a location where cut slope would 


be necessary more than a natural slope. Some cuts will 





be needed and we would not design a cut to lessen those 
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1) levels. The natural slope, as indicated yesterday, 
a we would follow essentially a field procedure sal ede eld 
204 and our second attack would be an analytical one, but 
! 
i 
4 we place less. credence on that. 
i 
a O Mais is getting a litte 
2 beyond my depth. 
; Mere Chantage;, I'm Sserry £Cr 
| , ; : 
eA the difficulty I'm having with you on this Pointe, =f ust 
{} 
24 want to make it clear whether or not you disacree with | 
P90] thé arctic!Gas advisors about this, and is it your | 
i if Lk { 
ll} ; : ne 
‘eee intent to recommend to Foothills that they stabilize | 
2 || | 
12] slopes where the dynamic loading is equal to or less 
al p y oe q | 
I 
a3 than one? 
he | 
li | A Repeat the wording please. 
Hi 
‘eam ee 
i QO tS ae Your intent to 
\ 
Be | recommend to Foothills that they stabilize Slopes were 
i 
I? | the dynamic loading is equal to or less than one? 
13 is 
3 Where a factor of safety. under dynamic loadirg/ecual 
19 | g 
i ce or yless* than “one? 
a0 | , : 
a A T*riakt point (out that 
| 
Zl} : ‘ ; : pie 
ty seismic loading, as Such is not @areal My MSioniricant 
| : f | 
aes factor in our route. The seismic risk is small, the 
2 | Face fe: ; | 
“| effective “earthquakes in seismic loads is Very  (sitveghi. 
| | 
24 | eth 
| Therefore, we feel we would go to a minimum factor of 
| | 
>5 || | 
ice safety, suchas one, rut what I'm getting at is that we | 
26 | ; | 
pe ! . 
| would refine our approach to that because we're aware 
27 | | ae 
i that under a basically static ecuilibrium analysis, that | 
28'| | 4. oes . | 
“| a slope may fail at a factor safety of one. but it may 
29 || mw es | 
i not in fact damage the pipeline. There may be a movement 
i | 
30 | 


————{ and we would work towards incorporating the movement 
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| 
| ' : : : 
a criterion in our analysis, but hecause of the low risks 
iH 
2) involved, we have not considered it necessary to celve 
| 
| ‘ 
3 j 1ntovthat- at’ this) moment).colt!s) something) thatswould 
| 
4) be done later. 
5 | Q ine sconmny),. Midacdnlitswant | 
i : eke 
6 | to interrupt you before you finished your answer, but 
i it seems to me you didn't really answer my question. It 
| 
8 | was, I think,’ capable’ of a yes or no ‘answer, 
| 
| 
24 Would you mind givince me an | 
10) answer to whether or not that is your intent ‘OmALe WS 
7 ° 
tl not your intent? | 
| ) 
2) : 
12 | A Deeoinky cave Vou ene 
13.) philosophy behind how we would do an analivysaisst wWoedon’+ 
14 | think it really boils down to a very succinct answer 
5: Wa sag 
1 Iisuch*as. you're implying. 
{i 
\ 
16 | @) Well if I askee vou whether 
1} ; 
a? Or not you intended to make a particular recomrendation 
tt 
all 5 ; : 
| to Foothills or you do not and you’re not able to give 
| 
19 jj 
“|| me a yes or no answer? 
| 
i { 
“a A We would not give a yes 
9) ° ; c 
21] or no answer to Foothills on such an important subject. | 
< O Well, there we are, 
) . 
23 | wherever that is. 
| 
Ki ‘ . = s | 
24) Mri Claradge 7 iby reading page 
i ; | 
5c | : | 
~~) A Woiteyoum reports my advisors have cconclmdediithat sour | 
| 
e) H . . . . 
26 | orocedure for cutting slopes will result in slopes in thaw 
ze : BP 
| | 
3) ° . : ° | 
“7 stable soitsiyti.e. unfrozen soils or frozen soils of a | 
» \ ° ° 
a tow ice content, being cut back to a much flatter angle 
ae i 


than soils with medium to high ice contents, which you 


| 

| 
30) contend may be cut near’ vertical. Would you care to corment 

| 
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BURNABY 2, B.C. Hwang, Mirosh, Davison 
Cross-Fxam by Marshall EGA 
1 on that? 
2 A Yes, this is an area that 
| 
a is controversial in the profession. We have been | 
4 | examining the procedures in use on the Trans Alaska 
5 | Pipeline and we've given it some thought ourselves. : 
6 We do not undertake to make a commitment Obviously at 
Z| this time without further site specific knowledae, but 
\ | 
8 Our attitude at this time is that we would consicer | 
9 | steep cuts in certain types of ice rich soils such as : 
10 | rancom or wedge ice content but where other types of | 
| ; 
ll} ice are present, we would consider that flatter slopes | 
12} are qoing to be preferable. 
13| Q Dow t  takesat. that ou donee 
14] differ from the Advisors to Arctic Gas in this 
15 | respect. 
16 | A i necall reading a passage 
17 | that I would agree with in Arctic Gas, yes. 
18 | Q Mr spaktord, could vou 
\ 
19 | tell us something about you experience in river enqin- | 
20 | eering as distinct from hydrology? | 
21; WITNESS SPAFFORD: | 
| A Well, without getting : 
23 | specific, I think perhaps it's fairly well outlined in 
24 | my summary of experience, which is to the effect that 
25 | I worked on the design of a variety of structures, in | 
26 | rivers and have worked on highway strewm crossings, and 
27 | items like that. | 
23 | 
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Hwang, Mirosh, Davison 
Cr. Exam. by Mr.°Marshali 


@) fone; thank your sir, 1 


appreciate vour going over that. 


for Foothills? 

A In January this year. 

@) I understand from answers 
you gave to Mr. Payly, that vou have not done fielé 


work in connection with this assignment for Foothills? 


A Normsr 
@) And Lt would follow them, 
I suppose, that you don't have soundinas? For the 


stream crossings that you have produced? 
A There were soundcinacs for 


the east channel crossino in the vicinity of Swirminae 


Oreane 


}-4 


Point, and there were soundings also for the Nav 


Landing crossing of the type used for navication. 


QO Awe those soundines in 
your reports? 

A No they are not. 

Q I see. Well verhapvs we 


might be provided with copies of those. 

A Fine, I dom't have copies 
of them now with material provided by POCtRarpe. Le ts 
for the execution of my work. 

QO I see, thank vou. 

Mr. Hottanoworth, macht we 
have those? 

MR. HOLLINGWORTH : LL *ChHirns 


Mr. Spafford said the soundinas were vrovided by Foot- 


hills? 


When did you commence vour work 


| 
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Hwang, Mirosh, Davisen 
Cr. Exam. by Mr. Marshall 
A Yes. 
MR. HOLLINGWORTH: DOr vous now 
where those soundings came Lromvain ‘thevfirst place? 
A The ones for Naylor's 
Landine came from the navigation charts for the Mackenzie 


River, and those are published by the Department of | 


Transport, 1 believe: 


ME MARSHALL: “It@on’e think 


we want those. 
A The other ones’,) I'm afraid| 
| 


Ir don’ te remenber the source. It is a man of soundincs 





atea’ scaletotiy aS 2 »=recalll , at hundred feet to the Snch, 
with five foot contour soundings on it, and it was 
prepared by some organization whose name I don't 


remember. 


ft (Canmrinemihat: ‘ome p+ ut. im 
abraldaeie cane help you rach’ now: 

@) Okay, well if we could be 
provided with this information I would’ appreciate it, 


Mri Spat tords 


I want to deal with vour 
report on scour in the east channel of the Mackenzie 
River below Tununuk Point of Fehruarv, 1975, and vou 
have a copy of that before you? 


A Tes, -sa xr. 





Q Now, dao I understand 
COrVrrectiy= fromthe first paraqraph, that! at” that™time 
two routes were under investigation, one crossinc the 
aeear te two fuatee below Tununuk Point on the southern 


tip of Richards Island, and the other 12 miles further 
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URNABY 2, 8.C. Hwang, Mirosh, Davison 
Cr. Exams by Mr.’ Marshall 


downstream near the mouth of Holmes Creek? 
A inWateas —COmusect. 


a And at the. latter, an 


‘ 


alternative was under consideration immediately upstrear 


of Holmes Creek, and one ahout one-half a mile down- 
Stream of Holmes Creek? 

A Ves Sir ,Wehatiwas iny. 
understanding at the time. 

O ARGIMPreaMirosh ye tGake it 
that Foothills selected their crossing, the sincle 
Crossing of “Ene east channel Che tthelMackenzie met the 
[ecation which is shown in the aliaqnment ‘sheets that 
are tirilrediwrkth the Foothills” arplicatron? 

WLUNESGH MinRO Sige 

rN Yes. 

) An@teha tisnthe clocation 
immediatelv upstream of Holmes Creek? 

A, Yes. 

QO And that's shown on the 
alionment sheet drawings 0200-03, I believe? 

Pernaps "you could "=-Vvyouchave 
wnat Wave bab Ne in Afronervot sy cup do cyou2onbst ‘you taceeapt 
that that's where the drawino is shown -- just check 
Ehatt 

ma Q290=03. 


0 Picht and this is Foot-— 


i 
i 
} 
| 
) 
| 


| 
| 


Rabie” “choiee as to the erossima siteotor tthe hocatkionsa 


That hasn't been changed? 
A That was the: -- well it 
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Hwang, Mirosh, Davison 
CE.sbswam, DY Mp. Marshal] 


used by your panel, perhaps we could check the trans- 
cript on that if there is sny doubt in Vour (mind Or 


Mr. Hollingworth's. You accept that? 


A i recall using these 
numbers. I hope they are consistent with the numbers 
in the report. I suspect they are. 

@) Okay, Dr. Clack informs 
me that they are consistent with the numbers used in 
the report, and you've confirmed that you used them, so 


I guess we are together at this point. 


s 


THE COMMISSIONER: AG idem, 





as we say. 
MR. MARSHALL: Ad idem. Well, 
we lawyers don't like to throw out those complicated 
legal phrases sir, it micht confuse the enaineers. 
TRE COMMISSIONER: We have to 
have some means of fichting back, don't we? 


MR. MARSEALIS: ity jeloiskicule iter Bisel 


really going to have to do better than that. 


0 Mr. Mirosh, I understand | 


K 
Qu 


from looking at that aliaqnment sheet that I referre 





you to and which you have in front of you, that the 


crossing that you have selected is the shortest one? | 





A Yes, I Bbelteve’ that's 
the original CAGPL crossing which we have so far taken 
to be the one we have on our alianment sneet.,. ves. | 
O Well Sir, as. t understand | 
Ut the Arctic Gas crossina location is about a ees 
feet upstream of where Foothills proposes to cross. 


A I see. I'm advised during 


| 
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y a winter reconnaissance, there was an adjustment made 
| 
2 from the CAGPL crossing. 
3 Bi O My ANStLUcCtions are, Sir, 
A thatethe Arctic Gas crossing. ate this lLocatvon' is about 
5 a thousand feet upstream of where Foothills pronoses to | 
6 | Cross, and that’s the locattonm that was shown in the 
| application and that hasn't heen chanaed. It was Be 
3 mained. i 32973. | 
9 2B Yes, as I sav, there was 
10 an adjustment made to the original CAGPL crossing which 
ll] is showrr on this alignment sheet. 
os Q Well sir, perhaps ‘it was 
We a Foothills adjustment. 
on A. Yes. 
15 O tL see. “the point being 
16 Enat tnere 2S somewhat of a constriction in the east | 
17 | channel of the Mackenzie, in the vicinity of these two | 
18 crossings, and. Foothills proposes to cross at the ae | 
19 where this constriction protrudes into the river, and | 
20 hence the distance from bank to hank in that area is | 
| 
al the shortest. Arctic Gas' proposed crossing is upstreay 
oD of that, and the river is somewhat wider at that point. | 
23 Bs tehiaticsor 
24 A Well Er «don’t ahave the | 
25 | Arctic Gas alignment sheet here, but I take that as 
Chany toed SO. 
27 Q Sir, was the Foothills 
28 crossing at this point chosen on the basis that this | 
a) ee the shortest Le across the river, this was | 
30 the best place to cross for that reason? 
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ij A I expect when this was ! 
i 
2] done, that was probably the reason, yes. 
3 |] Q Well sir, perhaps you could 
| | 
| look at the Unies Report on scour in the east channel ory 
i } 
c || 
>| the Mackenzie River belowTimunuk Point, February 1975. | 
| | 
6) Mr. Spafford I'm sure has a copy of it. This report 
a deals with the crossing of the east channel of Foothilis | 
| 
3 does it not? 
i 
9 A This report deals with 
=O a study of scour in the vicinity of that crossing, | 
tly @) ves, well Mrerspartord | 
12 | fa oe | 
“=i has indicated 
13] THE COMMISSIONER: Would you point out that crossing 
eo On your map. 
14 | MR.MARSHALL: Sir, we have the Foothills 
>) eLignment™shect eit you'd? “like ‘it | 
aa THF COMMISSIONER: Pardon me? 
17 | 
: MR MARSHALL’ We have the FOG 
18 | | 
hills alignment sheet if you'd like to see from the 
aS) 
| alignment sheet where the crossinc is; it might. be 
20 
useful. 
vail 
A The crossing we're | 
Ne 
discussing is the Mackenzie Fast Channel of Mile Post | 
ret | 
1 Pores LOCamL On. 
24) | 
| THE COMMISSTONER: I'm with | 
25 | ! 
|. you. | 
26) | : 
) MR. MARSHALL: Mr. Commissioner | 
27 | 
| we have the Foothills alignment sheet which shows this 
28 |i : 
| particular crossing. | 
29 | | 
| THF COMMISSIONER: Well, I'd 
30 | 
| like to see that too, but that crossing always causes 
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a me difficulty, that's where the Parsons Lake -- that's 

2 where the Richards Island line crosses the east 

3 | channel onto the mainland essential lyieisithat)a fair 

‘ Way to: put ite 
5 | A Excuse me sir. 

6 | 0 that ‘crossing as where 

7 | me = wiere you come £rom Richards Island to-the mainland? 
a A Wes, that's correct. | 
9 | THR COMMISSIONER: Yes, all rioht. 
10 | MR, MARSHALL: 

sa Q Sir, themtroothiaal s crossing 
12) location is shown there just upstream of Holmes Creek | 
13 ang Che point “Iwas ‘directing Mr. Mirosh”’s "attention | 
14) bo -Loochat “there tis a bit ofa ‘conctird chaontat tthe ic= 

15 | of the channel at that point and the point where Pee ananie 
16, crosses is the shortest distance across the river -in that 
17 | area? 

13 | THE COMMISSIONER:rid you say that was : 
“| where’ the Arctic ‘Gas "Crossing: 41s% 
20 | QO No, that's where the : 
21) Foothills Crossing is, “"ThetArcticecasiiicrossing is | 
22) about althousand feet upstream'of that location. They | 
23) propose a dual crossing there and the other prong of | 
24) the dual crossing. the other line of the dual crossing, | 
ae | is about a river width downstream of the one I first | 
26 | described, so the Foothills crossing is somewhere in | 
27 | the middle of the two proposed by Arctic Gas. 
28) 3 Well sir, dealing with | 
| the Unies Report, on these channels the passaade 

30 | 
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ental el 1 (rege. 303 nt 

"However, ample allowance 
should be made for the crudeness of the analysis and 
the lack of relevant data for desion, therefore pre- 
liminary pipeline design should allow for a scour Cepth 
of 20 to 25 feet below the present stream bed, at the 


pipeline crossing.” 


A Yeo 

Q Have, Vou Lound that sir? 
A Veoh leiseeseity 

QO Le soes on to say this 


in the next paragraph, "For the analysis described 
above, a straight uniform reach of the channel is 
assumed. -Mhis applies reasonably well to the proposed 
crossing location some 5,000 feet downstream of the 
mouth of Holmes Creek, but not to the site immediately 
above Holmes Creek where it is probable that proximity 


to channel irregularities causes a concentration of 


flow and a local increase in gradient. This condition 


is caused by bends and obstructions at several Locations 


along the east channel and it ray. be. ant icipatedsthat 
These Vocations, wild, besthen fax st. On scotia and wild 
experience deeper scours in other parts, of the channel 
bec. .Fvidence of this is the Gepression in the stream 
bed immediately upstream of Holmes Creek! You're 
familiar. with, that? 

A Yes, ,»lgthinkethat'swyvery 
good advice. 

QO Weliasixr isn ttwat trie 


e 


that of the alternatives that were Gonsideredvfor a 
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crossing, you chose the shortest one, thus putting the 
line in a more hazardous location, and & point where 
your consultant advised you that the scour conditions 
Welresworse than che alternative location, and may ‘well 
in’ fact exceed that value which you cited as your 
example of a properly desicned single crossing. 

A Yes; Oue Or the reasons 
EOrvookings+atranvalternate™is this constltants: report 
and others. 

QO Well you had the consul- 


a 


bakes eneport inehvebruary, "Sir: 


QO And even so, you chose 
a your tiling an May to Selecta ‘crossing which seems 
EO De at the worst location? 
I It shows how we would 
handle the situation at this location, eae COPTeECE:, 
. O tind thatjto be an 


interesting approach and perhaps we can get into that 


a little but further, I have some drawings that I"d like 


to refer you to sir and these are taken from a report 
that was prepared for Northern Fngineering by T. 
Blench and Associates entitled "River Morthology Data 
and River Engineering Desian, Major River Crossings 
NOren Gf the 60th Parallel! * “Now sir, that is 

a ereoporusthiat Nas been: included: in the aists) of Arctic 


Gas and I believe Foothills has this report in its 


pessecsion. dn fact, as I wnderstand it, it's an update 


of an earlier report that was done in 1973 and Alberta 


Gas Trunk Lines would have obtained that as part of its 
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et 

i membership in the study group. 

2! The drawings scoata identify, one | 
3 is Proposed Design, Mackenzie River at Swimming Point, 

4 | T. Blench and Associates Limited, dated February, 1973; 
5 the second is Index Mosaic. Mackenzie River at 

6 Swimming Point, T. Blench: and Associates, March, 1973 

a ana the third is Cross Sections Mackenzie River. at 

3 | Swimming Point, T. Blench and Associates March 

9 | 1973. I'd like you to take a look at these please. 

10 | Just while Mr. Mirosh is 
11 | looking at these, Mr. Spafford did you have this 
12 | information as part of the data that was provided to 
13] you by Foothills? 





14 | WITNESS. SPAPFORD:s 


15 ff AR I don't believe soc, 
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Cra mea. by .Mr.. Marshall 


QO Have you had a chance to 
review those drawinags, sir? 

WITNESS MIROSF: 

| 

A Well it would depend on the 
sort of questions you are going to ask. | 

6) Well, let's carrv on and 
if we find that you are going to need some more time to 
look at them, we will deal with that when we come to 
them. 


MR. HOLLINGWORTH: Do vou have 





other copies of those drawings? 


MR. MARSHALL: I'm sorry, Mr. 


Hollingworth, we just had two copies run off. The 
reports I know you have. We could, if you like, cet 
you photocopies made if you feel that you recuire them. 
MR. HOLLINGWOPTH: It depends 
agai neocons theyques tioning; mbutids certainl vywoude) lake to. | 


have copies of them now. 


| 
MR. MARSHALL: All richt. | 
I’m sorry about that, Mr “Holidimoaworthirrd overlooked | 


Makindaaad tional copies of it, but it may not be is 
sary. We will see if we run into some difficulty in | 
not having the drawings in front of everybocy. If we | 
do, we will perhaps take a break and get copies mace. 


@) NOWeeL rhe == | 
| 

( 

| 


THE COMMISSIONER: Well let's 





see how far we get anyway. 
MR. MARSHALL: | 


Q Would you look at the 


ae 


drawing, it's the index mosaic. 


* ) Pe 
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A Yes. | 

Q the, line marked 600, MSP 
600 just upstream of Holmes.Creekwis,~lu.understand it, 
etealmost the adentical location.as: proposed for.the 
Foothills' crossing. Would you agree with that? 

A it looks close, yes.. 

QO And sir, would you look 
at the drawing that gives the channel cross sections at 


ENAL DGlit elles .ent i Lled."CGresessections” 7; anduyou 





will see that the first of the three charts shows 





Section MSP 600? 
A Yes. 


THE COMMISSIONER: Well, Mr. 


Marshall, you are now talking about things that don't 


appear in the alionment sheets, and maybe you should 
wait until we have photostated this. I think that the 
rest of us should have some idea of what you and the 
witness are discussing, and -- 

MR. MARSHALL: I'm sorry,, sir. 

THE COMMISSIONER: ae 1 VO 
don't mind? 

MR. MARSHALL: Yes, certainly 


we can have copies made. 


THE COMMISSIONER: If you can 


go on with somethina else. 





MR. MARSHALL: Fine. 

QO Si here wi S.cuite. 2 | 
lenathy part of the cross-examination that I have left 
that pertains to oneee particular drawings. There 


are facilities forycopyinguhere sin the hotel, it's, just 
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three pages. I wonder if we miaht take a very brief 
adjournment, and I'll arrange to have copies made. 

Hit “COMMISSIONER: All right. 
Make some for Mr. Scott and’ Dri "Fyleés “and? Mr Beli and 


SOeLOrtil, sand "so OM. 


(PROCEEDINGS ADJOURNED) 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. MARSHALL: 





QO You've had’ a chance to 
look at these drawings, Mr. Mirosh? 

A Yes, the break has aqiven 
me>a@- chance to’ review itt 

@) Do vou agree that the 
line that is marked as MSP 600 represents -the Foothills’ 


erossing tocatton? It is¥veryiivery close to it? 


A That line agrees with the 


crossina shown on 0200-03: 





Q Right, ‘and you'll see the 
proposed crossing for Arctic Gas is marked there with a 
heavy black line, that's about a thousand feet upstream 
Or perhaps a little more? 

A Ves, (thats correct: 

O Andy jUSEMSEOY that) iis 
made’ clear for “the purposes ofthe récord, ‘Mr. 


\ 
| 


Commissioner, my instructions are that the dual crossing, 
| 


the second line of dual crossing, will be about a river | 


width downstream of that heavy dark line shown on the 
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drawing, the index mosaic, so it would put it some 
distance downstream of Holmes Creek, the mouth of Holmes 
Creek. wo Ves.1 have another drawing -- 
THE COMMISSIONER: You mean re 
stream of Holmes Creek? 
ME. eaMARSHALL: «© No downstream. 
Upstream is near the bottom of the drawing, sir. You 


Seegtne Wve le. arrows. < 


THE COMMISSIONER: Downstream, | 
all right, well the Mackenzie -- that arrow is flowing | 
downstréam -- upstream, rioht, all right I am with OU. 


irealix, amawith ou. 


MR. MARSHALL ; 





QO You have in front of vou 
the channel cross section at that point? | 

A Yes, I have the drawina 
called E6-2. 

Q Raiaht.. 

Would) vow agneer that the ele= 
vation of the river bottom is ahout 42 feet below the 
water level? 

A Yes, the drawing shows 
that, that's correct. | 


OQ You then propose to put 


your pipe 25 feet deeper? | 





A Yes; perhaps this is the 
point to bring something out that I was able to review 


at the short break we had. 


The alignment sheet 0200-03 


which is the Foothills! alignment sheet, does show a 
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river crossing at the location which is labelled on the 
Arctic Gas documents as MSP 600. This is a crossing 
which we looked at in January. Of course,in January we 
had all of the Canadian Arctic Gas docurents as well, 


and we were aware of where their crossino was, which is 


at what is labelled MSP 500 on the Arctic Gas aocuments. 


At One point, we had decided 
that we might use MSP 600. This is shown, in Bact, On 
our alignment sheets. We subsequently chose the locat- 
ion marked as MSP 500. Unfortunately, this was net 
corrected on this Particular Foothilis’ application 
document, which is aliaqnment sheet 0200-03. The sicni- 
ficance of not catching that particular error on this 
alignment sheet is not important to us, in that our 
geotechnical work and our design crossing is based in 
fact on the Arctic Gas crossing, and this is shown in a 
subsequent drawing in the alicnment sheet documents 
Of Foothills. -. S80 to that extent Tf the point that we 
eve getting “at is that there iS an error on this align— 
ment sheet, that's correct. 


QO I.guess I've got the 


problem in that that's really all I've aot to work with. 


A TMG SOW ry 

@) I wouldn't have aqone into 
this at all, Mr. Mirosh, if we hadn't had a talking to 
from yourself and Mr. Walker, about how much ~-- how car 
ful you were going to be in all your river crossinas, 
and what a conservative approach you were taking and so 


on, and this is really what led into the whole thinc, 


and I guess I've been led into this by assuming that vou 
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Cyakxam M'byeMr. Marshall 


intend to build your crossing where the application Says | 
you intend to build your crossing, so you can understand| 
how I have been led into this line of thinkina. 

A Well ves, but there is 
another drawing in the application which does show the 


crossing which you have been leading to, and that is our) 





desiaqn drawing, so that in effect the worse that could 
have happened is you would have been confused about 


which crossing we were taking. 
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THE COMMISSIONER: That's the 
worst case, 

MR. MARSHALL: »* Theres. no | 
Goubt about my confusion on this SiGe bhaters been made 
guate Clear I think. 

MR 1SCOTTR: Diethinks. Mr. | 


Marshadld gustyfeld antoj a trap. 


MR. MARSHALL: Well sir, you 
had indicated that you were going to bury the Foothills | 
crossing to a depth greather than the Arctic Gas 
CMOS S3mg)) iesithaith) sti liy the case? 

A Yes, I understand that 
the 25 feet which we propose at that location is creater. 

Q Pres Vouk puttinegart hat 
25 feet in the bottom of the scour hole that is located 
in this area? 

A Yeo. o The De act should 
be at the here river level elevation. 

O I take it you've selected 
this 25 feet because Mr. Spafford in his report: talks 


about the -- who didn't have all of the data, apparently, 


7] 
he didn't have the Blench reports says that ample 


allowance should be made for the crudeness of the analysis 
Ud 


ands thes lack: iof relevant data sfor design? 


A Lesser Ivtimmkidic Spat ftord 


indicated that in his directfas well, that it was very 
preliminary. 

QO Do you know sir. what the 
difference is between the depth at which Foothills 


proposes to bury its line at this crossing, and the 
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depth Arctic Gas proposes to hury its line at this 
beartacular point? 

A Vell eui iocannrecan 
correctiy, I believe Arctic Gas is’ using 20 feet. 

QO Mi DeatLOrdm son: page 
PeOt yOUr repore (vou refer to a hanging dam and I assum 
this is a hanging ice dam is that correct? 

WITNESS SPAFFORD: 

ma Correct, 

. @) Could you please explain 
Ehe conditions which are normally necessary for ‘suck a 
dam to develop? 

A Yes, the cond) ti1ons uncer 
which they develop are usually that the stream velocity 
above the location where the dam develops is such that 
an ice cover can't form across it, and therfore the 
water remains open, and continues to make ice in cold 
weather. This ice deposits upward onto the first piece 

ice 
of/cover it comes to, as it proceeds downstream, usually 
in some quieter stretch of the river, and as it deposits 
upward, it thickens that particular piece of ice cover. 
This eventually causegfn increase in the gradient 
locally and raises the whole water level upstream so tha 
eventually the ice cover can migrate upstream, this is 
the sort of mechanics of ice cover formation in cold 
weather. 

O Do these conditions 
obtain at the east channel? 


A PCO ttn kMo ws I looked 


at this and I believe that there is a very -- what cata 
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I could find on it indicates that probably there's a 
hang dam -- a Very “thin hanging dam develops at 
at that restriction. 

OQ Sir, have you examined 
Foornidls tha rd crossing in the Mackenzie? 

A I'm not sure what you 


mean by the third crossing? 


QO Well they propose to cross 


the Mackenzie with the supply line as I understand it 
going to Yellowknife. The crossing would be at Fort 
Providence? 


A NO.-Sitar 





| 
© Do you have any information 


as to whether or not the conditions reouired for the 
development of a hanging ice dam exist in that area of 
the river near Fort Providence? 

A No Gor ste. 

Q Do you have a model or 
analytical method for predicting scour associated with 
an ice dam? 

A No, not at present, 

QO How co you propose to 
advise your client on potential scour associated with 
this ? 


A Weld tircmeof al} ot Wale el 


‘try and determine whether an ice dam is a significant 


problem or not and that's a matter of field observation 
in the wintertime, 


QO I see, 
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Cross-Exam by Marshall 9482 


to take a look at this crossing near Fort Providence, 


we have some information that this phenomena has been 


observed there. 


Mx. Spaliord ,.comld. you turn 


to answer 48 concerning the effect of pipeline on sub- 


surface flow, that's on page 20 of your prepared 
evicence? 

Could you tell me sir if you 
have some estimate or opinion as to the permeability 


required, to prevent frost bulb formation? 


! 


| 





A NOs San 

THF COMMISSIONER: What pace ital 
that again please? 

MEL© MARS HAtiisee WPhis tes on 
Page 20 Six, in answer to fquestinon 4¢, 

MErHOGGINGWORTH: Could 1 
hear the question again please, 

MR. MARSHALL: 

Q Do you have some estimate 


Or opinion as to the permeability required to prevent 
frost bulb formation? 

A Nojiatl shaven’ t: 

QO Sir, in several places 
you refer to the maximum water levels, designed water 


levels, probability of peak run-off, would you please 


Clarify or define what the designed water level criterion 


is jone the Poorniils project: 


A Lt varies from locaticn 


to location, I think, and in the preliminary estimate for 


the 11 strear crossings referred to. I used the one 
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Cross-Exam by Marshall 0483 


in one thousand year return period flood. 


QO The one in a thousané year | 

flood? | | 
A That “s-comrect. 
Q Bow Sig, I'd like you! to 


turn to Dr. Neill's text, as I mentioned to Mr. Polling- | 
worth, I wanted to ask some Questions OMeite. “This 
relates to the matter of scour prediction. 

ihe. text is' a standard, «tex t 
used in river engineering and it's one that you've 
relied upon and Foothills has relied upon? 

A I've used it. 

Q Weld ahink i teisirelrad 
upon by Foothills in its list of dOCUMeENntS, 6 4b not? 

Dre Clark wens Me ie sui 
the references to your Lepore Sir. : 

A Yes, dt 15% 

Q Would you agree that Neti 
uses essentially the same approach as Blench , he has 
modified some aspects to make regime theory more | 
useful to bridge engineers? 


A Moge WS. wwraiene Neill's book 





Says, .<. rust 10'S) correct. 


QO Ves ) well E') 1. take thar 
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Would you look at pages 86 to 
88? 

A Yes? 

@) These are the formulae 
used for scour prediction? 

A COYrect. 

Q And you're familiar with 
equation 4.4 on page 86 pertaining to that? 

A Yes. 

Q Would you agree that 
Neill's ‘average flood depth 5) sub F is essentially 
equivalent to Blench's reqime depth D sub R? 

A Desubo Ra 

@ That's regime cevth 


according to the Blench theory? 


A Okay, without checkina 


Blench's book, I don't remember that, I'm. sorry. 


QO Bub you accept: 1b? 

A fae waccep tit. 

1a) I imradvisedsby Dr. Glaxk 
Lia St icon reck. 

A Okay, well I am accepting 
DrarGlark’s advice then. 

0 And that to estimate the 


maximum scour depth which may be achieved at any point 
in the channel bed, even in a straight uniform reach, 
this depth Df or Dr must be multiplied by a factor 


greater than 1? 


A Where is that? 


O Well this is; as 1 
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understand it, how you use this formula. 

A OKAY. + LOS, Lees MuLti= 
plied by a factor greater than 1, dependinco on the 
channel alignment and whether you are placing an 
Obstruction in the channel. 

Q Well to go from the aver- 
age to the maximum, you have to multiply by a factor 
greater than 1? 

A Oi eile xacght sorry = 
don't follow you then. Can you go through that aqain? 

Q To estimate the maximum 
scour depth which may he achieved at any point in the 
channel bed, even in a straight uniform reach, a depth 


of Df or Dr must be multiplied by a factor areater than 


ie 

A 1S 

@ I'm emphasizing the maxi- 
mum in scour depth. 

A Okay, well’ there is some 


condition applied to that. I'm not sure where to look 
in this book, but it is with reference to a non-uniform 


flow, a non-straight alignment or to obstructions in th 


| 








stream. 

O Well let's take the 
straight alignment then. 

A Yes, okay. 

Q Okay, fine, we're. ad idem | 
e2Eccnis (pointe. 

A And in that case, theo- 


Feticaily if the tactor as 2. 
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1 Q I see. I» refer you to | 
2 yournoreporthof Februaryof:19756 «Now, leok at the potter 
3 of page 6, sir. The bottom of the page you have an 
4 equetlonpoyouesay’=-tandel!/ 1A quote;the text, «"The | 
5 above method of determining the depth of scour channel | 
= requires solution of the following equation", and you | 
7 | set out the equation. Right? | 
8 A Yes. | 
at Q Is that the equation shown 
10 in the Neill's text? 
ial a A That's equation 44 of | 
12 Neill's text. 
13 O Right. I take it there 
ret is a typographical mistake in that D sub I has been 
15 omitted? | 
16 A That ds jundeed) correct. i 
1674 Q Subjectstosthat typo- 
18 qraphicalnerronm, Lt! s: iNeilL's,formula? | 
19 A That! S.mioght, youare | 
20 fave one. toy.catch iihat exnror. 
Dy) Q I wasn't the first one, 
I) Sivnes Site nOuUynsay,.at,the top of page 7 in your report, | 
D3 you Bfer to D sub F as the maximum depth of scour. 
24 That really should be the average depth, shouldn't it, 
25 if you are working through the equation? I have under- 
26. peubunec. that part Of 1t ingthe section .of Nei] 1's text 
PAH that is before you. | 
28 Right at the top of page | 
29 cd say "Where D sub F is the maximum depth of Lente 
__ 30 thats. jinsvyour report. | 
| 


UR 





SGAO PTT wate 4 ¢: a? 5 
Sel qty ,sphiusL , bto0t?sge 
: ‘ car ote 407.1 OMIT BORO 7 EUW TA 
| mosivsd ,dgouii \»paswi | hs vane 


{[sdersM .1%M ved shane 24D 


ot poy w4tst I .see 9 
potsod ef? ts Xool ,wow .29@I 20 yisuxrdsT Yo JtOger xrWOY 
VET DOV spSq eft Io mostsod siT .tke .3 spsq to 


if \tket oft szoup (L1'T bas ——- yae uoY ,nolisups 


tuoD2 to Atgeb ent pnintameteb to bottsem svods 


n *sUDS Oniwolio? sid Io aoisultoa es1rlupet 
s3ipiA 6 64.notssups sft tuo tea 
easy 4 
| 
i f eit jst eT 
Stuot a’ Il ish eds ni 
BU ‘sed? 
~tx93 8'il isn 
T ‘ CO 
6i I dye @ godd at sotezatm [solrigsxypoduys s el 
Tbaszs imo 
bs ; id é 
) 
e"iitet a'goh ,1o%7e Llasidqsxp 
: [Ct | st f 


-10%29 3549 dojs5. ot soo Jext? 


suwoy ni pey °O god aft 36 yee Hoy .tie tis 
fitqdsb myuminem eft aes I dus @ of vote uoY 
.2L 2?'nbivgora itq95 epsseve 643 ect bluoda yilset tet 
om evéed I Toolszeuns eft Apyoxtt paistiow Sis yoy if 
oJ 2 ilies ic goitoom ef¢ at +i Fo 4160 Jedd bonil 
-UOY Stoted ai stad 

jo3 act Jn sdpts 
wWwooe TO Asqeh mumixsem ofd Bk FY daa q Sianiw" ysa yoy ‘ 


-Jtoqex awo0oy ai 2a'tedd 


AELWEST REPORTING (LT Dy 


9487 
Lepariord, Claridge, Yi 


BURNABY 2, B.C. Hwana, Mirosh, Davison 


bk 
{O 














Gyre xa? ibya Mr tuMarstra 1] 


A mes, he shows D sub F 
thouch on the figure 410, and he shows that as a straicht 
lmimenep I..don!t call it necessarily average depth of 
scour, because it's indicated as a line across part of 
the stream bed. | 

Q Well, sir, eche particular 
poet enyot sthe»text sthat..1 was interested in is in the 
explanatory notes for this equation, 4.4 which we acreec 
weoweney talking about, .and,in the note it explains, I 
have panderlined,thiss,."D-sub F is visualized as the 
average ‘Scour depth to be expected in a long straicht 
reach of the same net width as the proposed waterway | 
Openinas"., 

A ets eCOmrect That tc 
referring, I believe, to a longitudinal section in 
actual scour;you;would.find that.the bed.will rise. and 


Bal leatevanzious,locations, that's an average., That is 


my interpretation of that anyway. 


Q hSu@leaGOGESct,~+Sir,; that | 4 


nowhere in your calculation of maximum scour have you 


employed a multiplier as required by either the Neill | 
or the Blench approach? 
| 

| 


A NOs 2 -oudn ts. “I “aaded 
an allowance after it was all over, but in fact on the | 
Gast channel I didn't relyponythat, method. | 

@) Oh you used some other 
method ,yidideyouw? 

A The one referred to in the 
ren where I estimate the rate of transport of | 


material and try and make an estimate of the time 
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required to create a scour hole. 

I might add that I find that 
Blench method very difficult to apply .inethe.east 
channel situation. 

Q L'see sen Wel lL Mrasbava son; 
if I can get back to you for a Minute, it is obvious 
from your resume and your comments, thatlyou and your 
firm have had extensive experience in geotechnical 
engineering in permafrost terrain, and that it's been 


apparent from our discussions there are certain technical. 


details ‘on which you, or some members of WAerbber scale 





and consultants to Canadian Arctic Gas disagree. 

What I am interested in, Sit, 
is this; whether or not on the basis of your experience 
and that of your firm, and reakhy iwegardless of who 
builds the pipeline, is it, in your opinion possible to 
construct a safe, secure and environmentally acceptable 
pipeline down the Mackenzie Valley? 

THE COMMISSIONER: T+ think, we 
are going up,.aren't we? 

WITNESS DAVISON: 


E £hinke thats they are, 


yes. 





XeOSPo1 amaguite,sure: 

MR. MARSHALL: 

@) Whether one builds going 
up the valley or builds going down the valley, the same | 
answer applies? 

| A Right. 


THE COMMISSIONER:,- I cuess 
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1 that completes your cross-examination. 

2 | MR. MARSHALL: I have just two 
3 more questions really, sir, and Dr. Hwang, you have peed 
4 working on the engineering aspects of constructing a | 
5 pipeline down the Mackenzie Valley for a number of years|, 
6 | and you've been involved with the Advisory Board monitorr 
7| ing the construction of the Alyeska Pipeline. 

8 Q Now sir, on the basis of 

9 your experience with these projects, plus your other 

10 experience with permafrost engineering projects in the 
ll ArCONG, regardless really of who builds the pipeline, | 
12 WOWLG yOu, agree that it as possible to construct a sate, 
13 secure and environmentally acceptable pipeline un the | 

4 | 

14 Mackenzie Valley? 

15 WITNESS HWANG: | 
16 A ves, 1 do; | 
i? 0 Ana Mr. Spafford, it's | 
18 obvious that wé may not have complete understanding on | 
19 certain of the technical aspects of your particular 
20 field of expertise, and apparently there -- some of the 
21 technical data that's been available hasn't been made 

22 available to you that pertains to the Mackenzie Valley, 
23 however you have carried out independent studies for 

24 the E.P.B. as well as for the federal government, and 
aa I want to know whether in your view, and with respect 
261 * to your particular discipline, you consider it is 

27 possible to construct a safe, secure and environmentally 
28 acceptable pipeline up the Mackenzie Valley? | 
29 WITNESS SPAFFORD: | 
30 Pork Yes, I think it is possibile. 





| 


ee he 


mpeived ,feorkM ,prswi 
fledeteM .1M Ya .msxa «29 Pe 


.1olistsntimexe-teors woy esis{qmoo ts6dt 


deur sven T : LTAHe SAM SM 


,eaewH .40 Bre ,rte ,yiflsex anoitesup stom 


oftsovigenoo 6 Bxt0eqgRs onixsentpns sit no paiarow 


inua 5 to? yvolisV sisnexosM sdti nwob entieqiq 
of yroa rived sit dgiw fevilovar nsed sv'uoy bas 


t{sart sXteey IA SAt to notsiourtsenos sat pat 


‘ims wit moO ,wke wott 0) 


suigq ,8dosfor1g seedg NHitw soneltitsaxs tWoy 


1£ 2joetorn patreentons teortsmis0 AttIw sonstrsqxs 
+ eft abfind orw To vilsor e2eldrapart ,SIFIIA 


‘fouatedos of sfdiaeeog ai 3r tsdd osxps voy Bbivow 
vy oc (leqia aeldsdqenos vilstnemacrtivas bas sxrvsee2 


ood 


svellseV sisasAyosM 


WH DaauTIw 
1 L£ eBay 
tr a A 
ifone*eroionys adefqamep avert tom yam ow ts8cs suoivdo 
a lay wov Io aftpeqrs L[nsinnoss eft to aississ 
° -- sied3 yistnersaqe Sas ,seitasqxs to Bisti 


t'nesd afdsitevs neod e'sjsdst s3eb Isotndost 
isioxoeM ant ot antetteq tefe voy o4 sidalisvs 


2athute tnsSaeqebni tuo Beitis0 evsena voy tevewon 


.inamrrsvon Isyeshat of3 107 es Ilew es .8.9.3 ed 


tre 


207 Ntiw One ,weiv xvoy ai r~sitsentw wont of tanw TI 
at 34 tebteron voy ankiatoets xsfunisti16g mwoy of 
wminorives bis e1tun9a ,Stse 6s touytenon oF slidiesog 

tyeifsv otsnexosm edt qu enifleqtq sidstqeons 


:CHOTIATS: B8avTiw 


-lCtee00 2f 34 Anidt I ,es¥ A 





Oa oar eos TeaWs sk 


ALLWEST REPORTING L-TD. 9490 
BURNABY 2, B.C. Svattord, Claridge, Yip 
Hwang, Mirosh, Davison 
Cr. Exam. by Mr. Marshall 
1 THE COMMISSIONER: Can I ask 
2 | you a guestion, Mr. Spafford? 














THe question Mr. Marshall put 
fo you, 1S 1 possible to ’construce a Gare ancaenvimon- 
mentally secure pipeline up the Mackenzie Valley, cas 
pipeline, there may be another question that should he 
put, and that, is do the "elers of Foouni livers rigour 
opinion, at their present stage, Satisty. you tid tne 
-- that if implemented, they would result in a safe anc 
environmentally secure pipeline? 

‘ A Noe - would “have co sex— 


press some reservations at this time hecause of 


of data in certain areas. 
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MP” MARSHALL: “No further 
questions, sir. 

THE COMMISSIONER: Thank “you. 

Well. do you have many 
questions, Mr. Bell? 

MR. BELL: I| just have one 
question sir. 

THE COMMISSIONER: Well ask 
it now then. 
CROSS-FXAMINATION BY ME. BELL: 


ve 


Q Ir. Claridge, I see from 
thesresume of your qualifications and expertence that 


you've been involved in the hydroelectric development 


atVenare” River Vand -I°take’ it that’ Klohn-Leonoff providés | 


geotechni¢altadviceton- that project; *is that correct? 


WITNESS CLARIDGE: 


A Pthink Pre Paviseon. could 


answer that eeeree than 12 ie managed that particular 
Project, 

0) isethatricorrect, (Mr. 
Davison? 

WITNESS DAVISON: 

A Yes, thats -COrrect. 

QO tt‘s my ianfeormation that 
that project ran into some major geotechnical problems 
after construction had commenced. Is that your under- 
standing? 

A I wouldn't consider them 
major problems. The designs that we came up with were 


economically to them, unacceptable, and so that we have 
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Cross-Fxam by Bell 


revised the locations, locations were revised on a 
geotechnical basis. 

QO The dam had to be moved 
several miles, I understand, is that correct? 

A There were other consider- | 
ations that were non-geotechnical as I understand that 
the dam was also moved for. 

QO So you’re saying that the 


dam was not moved for qeotechnical reasons? 


; A Notwentirely . no, 
1) Butspartly? | 
A Dia peSe Lone. | 
Q And, 1 take, its that | 


Klohn Leonoff was providirg geotechnical advice on this 
project prior to the discovery of these problems? 
A hheac Ss .comrect,. 


Mie BEiae.. hank sO, 
that’s all I have. 


| 


THE COMMISSIONER: What were the 


geotechnical problems that, at least in part,meant that ) 


the dam could not be built at the place where Klohn 





Leonoff had originally said it should be? 
A We had large, very high 


dikes on permafrost, very great depths of permafrost. 





and it was necessary in order to create safe structures, 
to remove the material in the foundation area, to remove 
the problems of great settlements on this dyke. 

Q To remove the problem of 
what settlements? 


| 
| 
\ 
| 
| 
| 


A The settlement upon degra- | 


| 
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dation of ther permafrost underneath the dikes. and 
the cost of removal was too great, 

0 Dee ones Slee Ont Gira ki. 
chosen, these costs would have been too great, that was 
NCPC decided, was it? | 

A That's my understanding, 
It would have been technically feasible to buile at that | 
Site; butiecosts wuled out that. | 

Q Did NCPC so far as you 
know, take the position that it would not have been 


technically feasible. I know that you say it would 





have been technically feasible, did they take the 
position that it was not technically feasible and 

that was the governing consideration, not the matter of 
costs? 

A They accepted our 
recommendations regarding what they would have to co 
and I would mpaeeeesna from that that they accepted 
that it was technically feasible. 

THE COMMISSIONER:..Okay, thank 
you. Well we'll stop for coffee, 
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Hwang, Mirosh, Davison 
ce. Exam. by MR. Scott 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


CROSS-EXAMINATION BY MR. SCOTT: | 


Q IWOwlONuSt: Lake nal. f al 
could, to begin by seeing that I'm certain I understand | 
the responsibilities in this project that each of you 
bear. 

First of all, Messrs. Claridge 
and Davison, I gather thatythe 4unetions that you are 


presently performing are those that are set out in 


paragraph number 16 of Mr. Davison's answer on page 





number 7? 

WITNESS DAVISON: 

A That ais correct. 

Q And those responsibilities 
run all the way from drainage and erosion assessment to | 
qualitative assessment of thermal disturbance and frost | 


action? 





| 


A Phiatws Ss COrrect: 

Q And just while we are at | 
it, Mr. Davison, would I understand that Mr. Claridoe 
has .«the.front.line responsibility in those matters, eee 
your function is as a Senior administrator in, if J is 
put it this way, in a non-clerical sense and reviewer 
of work and assigner of projects? 


A A reviewer, essentially, 


yes. 





Q Vos, Dr. Yip, os. there 
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i anybody in-house at Foothills who is providing parallel | 
2| Or comparable services to the work that Mr. Claridge | 
3| and Davison are doing? 
4 WLINESS. oY LE: | 
5 A imedon ‘st «know. 
6 | Q Well now, Dr. Hwang, do I 
7 understand that you, with the assistance of Dr. Yip, are 
3. retained as I think your evidence said, to do -- to be 
9 responsible for the quantitative assessments of thermal 
Lo | disturbance and frost action? 
11} : WITNESS HWANG: 
12 | De serves: 
1 | O Now, Mr. sSpatftoxrd, as ae 
14 | have said I think in paragraph 35 on page.17, your | 
15 | responsibilities to date have heen restricted to assess-, 
16 | Mentcosrhydrological problems .in;certain cases.referred | 
ay to you? | 
| 
18 WITNESS SPAFFORD: | 
19 A That's right. I have bee 
20 engaged on specific problems. I have been engaged to - 
21 on specific problems. 
22 oO Yes. Not generally but 
2 with relation to specific issues or fact situations 
24 | that have been put before you? 
25 | A Correct. 
26 | ‘ QO Wellsenow, Drs, Yip, pis 
27 there anybody in-house at Foothills who is performing 
28 the same kind or parallel functions to Mr. Spafford? | 
29 | | WITNESS YIP: 
30 | A No. 











Be 


gene 


gtY ,spbissf , Bbxot?sqe ia tea 
noeived ,d20niM .pnaswit 


+3002 .4M ya .mexe 2D 


si ibhivowg afr odw alfinttoot ts savon-ni ybodyns 


phsrselO .1M tat Anew edd OF Besolivise esidexrseqmos 20 


{patos exs moeived bas 


“Ty 2egnTiw 


wordt t' HOD | A 
mew .20 ,wonm ffs8 i} 
; » sons2ztees. ont ddiw ,uvoy jed? bas tertsbav 
D of ,6f6e sonmsbive reoy Anidd I es benistes 
wese#es ovitstitasup elt x0ot sidienogqes2 
Morison teox? Has sonsdxuserb 
:DMAWH 2cHHTTW : 
ae 4 
he) sae 1M HOVE ) 
ipsg mo @f dusaxpassa at gzatdt I bi6e SvseH 
Joirtees Apert sved stsh oF eetstlidtenogesz 
"1 irs t< ameidotq [sotpolorbylA to tasm 
Suov oF 
IIASA eaarerl 
Rt 2" 7H! 
6 y need even ] .emoidoxrd osSiftoeqe mo bepsapnas 
ameidortq sitinoscqe no 
lstanap to! 29 o 
(\oGusile Joet yo sewaal oittosae oF NOt3sleor nttw 
Tuoy sieted tuq need savant s6d3 
. I 9eaTTED A 
.qfY .2C \wor Ifew fy 
TIO 


297 25 ofw ellidtoot js sevon-ak yhodynas oxods 


Shtotsc2a .iM of enotsonu? Lellsxag to DatA omsa oft 


:T1Y ASNaTIW 


-On A 


ee gf 


07-4 eH SOS aA T44W ue 


= 






9496 
Mme. Spafford, Claridge, Yip 
Ewano, Mirosh, Davison 
Cr. Exam: by Me: SCOtt 





| 
| 
| 
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di O Well ‘now, is it°correct, | 
2 ‘Mr. Mirosh, that Mr. Spafford will have no responsibility 
3 for river crossing design, and that that is the responsit+ 
4 bility of Mr. Walker who appeared on a previous panel? | 
5 WITNESS MIROSH:. 
6 | A Well Mr. Spafford does have 
7 an element of responsihility in providing some parameter 
8 | Ee 
9 Q AMM ight. 
10 A ato NOOthL LES, 
Ls : Q He provides hydrological | 
B2 information and Mr. Walker does the designs, based on 
L3 | the information provided? 
14] A Yes, by ~roothilis:s 
LS Q And do I understand that | 
16 Mr. Claridge and Mr. Davison's firm will be responsible | 
i? for design for slope, drainage and erosion? | 
18 : A Yes, this is the area they! 
£9 have been working in. 
20 0) And I take it that that 
a) is at the moment, at least, the complete ceotechnical 
Ze team? 
a3 A Well, the people you see 
24 before you are representatives of the team. There are 
25) of course many others that support these people. 
26] - Q But these are the leaders 
27 of each of the disciplines that are retained by Foothills 
28 to present a geotechnical assessment of the project? | 
29 | A Yes. | 
30 n°: Well now, let me see if "y 
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Hwang, Mirosh, Davison 
Cr. Exam: by Mr. Scott 


can follow up something that I interjected yesterday 
when Mr. Marshall was questioning, and I really direct | 


this question to the three geotechnical heads of con- 





sulting firms, and by that I mean Mr. Davison, Dr. 
Hwang and Mr. Spafford. 

I take it that in each case 
when you were retained, either six months or a year ago 


as the case may be, you were provided by Foothills with 





certain information which appeared to derive from the 
study that Arctic Gas had done in preparation for its 
project. Would that be correct in every case? 

WITNESS MIROSH: 

A Did you want me to -- 

O No,;i am would dikereach of 


them in turn to. 





WITNESS HWANG: 


A In my case, -ves. 


Q Mrs, Spafford? 

WITNESS SPAFFORD: 

A I'm not entirely sure of 
the origin of all the material I was given. 

Q You were provided, how- 


ever, with certain material? 





A Right. 

Q Yes, and Mr. Davison? 
WITNESS DAVISON: 

A We were provided with 


certain material backed up by our own previous file. 


a) All right. Well now, 





would it be correct to assume that your first job, each 
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of you, confronted with that material at the moment of 
your retainer, would be to make a general assessment of 


3? 





A Yesrsir,/thatrwasr what I 
Said in the direct. 

Q Dr-shwang-. 

WITNESS HWANG: 

A Yes. 

@) AndgMuneSpafiorde? 


WITNESS SPAFFORD: 





‘ A Yess 
@) Andesite takesitethatteach 
of you, following that assessment then began to develop 
approaches or programs designed either to modify or 


carry forward the work that at that point appeared to 





have been done. Would that be correct? | 

WITNESS DAVISON: - | 

| 

A Yes, msinx | 
WITNESS HWANG: 

By Yes; inemyccase. 

WITNESS SPAFFORD: 

A The material I was pro- 
vided with was basic data such as river soundings, 
contours, drill hole information, so I -- 

QO But even in your case, 

Mr. Spafford, with perhaps less information,as we have 


seen; sl atakesitethatcyour*function having sassessed it, 


was to develop a program or an approach to identify and 
then resolve whatever geotechnical problems were put 


before you? 
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A That. s) ‘correct? 





Q And would it be correct 


in each case to say that at) this sittage,; running from six 


months to a year after your retainer, you are in the 


course of developing programs, and that you have hegun 

work on some of them, but essentially none of that work 
is approaching completion? I don't say that critically, 
obviously there are time frames here that may require | 
that, but would that be a fair statement, Mr. Davison? 


WITNESS DAVISON: 





A I wouldn't say that we 
are developing programs, we are developing methodoloay 


that we are going to be using during final desion. 


Program to me is connotating that we are studving spe- | 
cific problem area. We are really developing our | 
methodology that is going to be used in the final rey 
approach. 

0 Let me put the question 


this way. All of us know that final des20qn 15 say funce: 


that will not be in any sense fully performed until 


That is generally understood by the panel, is it not? 
I assume that it is -- 


WITNESS MIROSH: 
A Yes. 


: 

well after the regulatory approvals have been granted. 
@) Well now, I am not talkin 
about final design, I am talking about a comnrehensive 


or overall geotechnical statement of the project, and I 


take it that whatever stage we are at, Mr. Davison, 





you would not assert at the Inquiry at this moment, 


that Klohn Leonoff is in a position to give a 
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Hwang, Mirosh, Davison 
Cie boat, (DY ott ee Cot t 
comprehensive or overall statement in geotechnical Cetae 
of the project? 

WITNESS DAVISON: 

PN Nov sir, that. we have in 
our direct evidence indicated the areas we are centeri 
On in which we feel that we are having to cather adda@:- 


tional data in order to arrive at for final desian. 
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i| Q In that sense, you have 
2 | before you the objective which is an overall geotechnical 
31 statement and you're developing some techniques to | 
4 | enable you to move towards it. | 
5 | ay iat, US =correct. 
6 | fe) Bue you're not much beyond | 
7 that stage now and I say this without criticism. | 
3 | A We haven't presented our | 
. final report that shows that this is the method that we | 
ee will be using in final design of this. 
11] 0 And Mr a ropaueord.., Jo stake 
12] it that in your case, that would, even though you have 
933) been only assigned to a number of specific problems. 
mie that “that would be a fair statement, would it not? 
15 WITNESS SPAFFORD: 
| A I think perhaps I better 
17| outline my involvement because I'm not sure of that. 
at The initial assignment was related to three specific 
19 | jobs which were completed by about March 75 and Veportecm 
20 On. Subsequently, around the first of August, we were | 
211 brought in again with several more specific requests 
which are still in progress. 
23 Q DOmVCUT position, 1a 2 | 
. mndersstanca at then is) alittle ditferent. You. have peer 
a asked some specific questions, and have not been Given | 
261 any general responsibility for hydrological assessrent? | 
27 | A I believe that's correct. | 
28! ’ ; O Yes, and in some cases | 
vol you've answered those specific guestions, as your reports 
sat referred to indicate and in some cases you're working | 
4 | 
on the answers preparatory to making reports? 
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Cross-Exam by Scott 


A Pete So COLrrect:, yes’, 

Q Now, Dr. Hwanq would you 
agree, as perhaps ss Davison has, that you're at much 
the same stage, You are in the course of developing 
approaches so that you can move to a comprehensive | 
overall statement of the geotechnical aspects in your 
area? 

WITNESS HWANG: 

A immy area Il would say 
the appreach, from a significant part of it, is there. 
but I sure like to have more detailed data, 


| 

| 

Lo CO beyond | 

that, | 


) SO that fe would be fair “toe 


Say that you're not in a position to at this time, at 
this point in time, to make a geotechnical statement 


about the project that satisfies you, as being compre- 


hensive? 

A Quite true. 

0 well now I..take it then 
that if all would agree that -- and let's be candid | 


| 
about it, that you in terms of a comprehensive assessment 





are, as the fates would have it, are well behince the | 
stage at which Arctic Gas presently finds itself, in 
each Of your disciplines? 


WITNESS MIROSH: 


} 
| 
| 
| 


A May I give one encompassing 


answer? 


@) Well i*d like the 


he 
2) 
cS 
jen 
~ 


answers of the people who are the experts in the fi 


but Mr. Mirosh, by all means wo ahead. Whose ever cot | 
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i| the bucket can bail. 

>| iL dadn/t mean that cynically 
3 Sa 

n A Well) think chateat one 
- | Point ine ime, (CO, backsto, ocptember of last year, 

6 | we Nad access to all of the: Arctic Gas information at 





7 that{time, but that they were -- that they made available 








eae CO us, and at that point in time; we were at the sem 

9 | stage. I would say as they are, because we had that 

10 | information, and that was information that was paid for | 
oa in part by Trunk Line and there were many people “rom 

12) Hidtwordanrmzat on that followed 1. . So that to say we're 
13 | Starting from zero then was not. fair and I think you may 
14 | have said that yesterday. 
is: Since that time, we've, studied 
16 | Pitt einnornarson, and built up on, it. For example ™ on 
he the routing, we have probably gone further than Arctic 

| 

18 Gas at this point. They've been preoccupied with 
19 || major changes, we have since beginning on routing, heen 
pay refining the route. We have now a number of places we 
oa know that we're going to consider as refinments to the 
oD mainline. In that sense, I would suspect that we're 
maim atleast as far, isnot. further Sea re anees in 
24) the disciplines that are at this table,. They have all | 

| | 

pl Sethe wnLormmation Co aspoOInt in tame lihat 7 retic Gas | 
26 | “had. They've built upon this,perhaps they've civeraed 
27 | Sonewhateatrom the point that Arctic Gas was at, but 
28 | the paths are probably more or less parallel. | 
29 | Q Well let me ask the eect 
hol then of the experts in this fashion. I take it that cach 
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Cross-Exam by Scott °504 


of you, Mr. Davison or Mr. Claridge .Dr. Hwang. or 

Mr. Spafford, are familiar with the qeotechnical evidence 

that has been put forward CVC ECRI CMAs at this inauary 

and perhaps some of you will have read or looked through | 

the examinations and cross-examinations, is that true 

in every case? | 
WITNESS HWANG: 
A Me Si 


WITNESS SPAFFORD: 





} A I've read some of it. | 
QO Prettyebouing , bisntteit? | 
A Yes sir. | 
Q Well now I take it would 


each of you, bearing in mind the necessity for work up 
time that obviously confronts you, would each Cf£. you 

aN 
agree’ that®antterms e@f> your) ownedisciplines, you *% 
are not at a stage where you can make; at this momeny 
in time, the kind of overall geotechnical assessments 


that Arctic Gas has been able to present and there's 


no-erita cveneseechat remark. Mz /Davison or Mr. ‘Claridg 





WITNESS DAVISON: 
A I would like to make one | 


remarks, that at times it may appear that geotechnically, 





because we have takene news routvell thatrive 'ne behame? Arctil¢ 
Gas. However, I would like ‘to add that we are in some | 
| 


respect taking a fresh approach. We!re aware of what 
and | 
Arctic Gas has done/in areas where we don't agree with 
what they've done: we haven't closed our minds to 
| 


taking a new approach. We think it’s a better one 


sometimes, this is a matter of opinion and 1 submit that 
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l although we may be different and we adrit that we have 

| further work to co, that we are nevertheless in some 

3] areas ahead and certainly not behind. 

4 THE COMMISSTIONER:: At any 

5 | Pate, are you telling us that you try harder, 

| A I think when one 

7| has been working on a job for five years perhaps, one 

| becomes a little blind to new ideas that perhaps we 

9 | supplied. | 

10 | MR. SCOTT: | 

ail QO LM prepared tO give | 


4 by, Foothills the award for the fastest pumps in town, thepers 


13.) mo doubt about that, but what I'm really asking. is even 











14 | though you diverge and take different WLews). and (1°14. 

15 | be coming to those in a moment, would you agree that as 
16/ a matter of timing and work, you're not yet at the 

17 | stage, where, even if your view differs, par can put 

fe | forward an overall geotechnical view in the way that 

19} ‘the geotechnical people that we've heard from from Arctid 
24 Gas are able to? | 
Dai A We may not be as firm anc : 
Die conclusive in our opinions. but’ we feel that we can do | 
eau as well’, | 
24 | QO All right. Dr Hwang? 
as WITNESS HWANG: | 
26 | . A In oe aa way, I would | 
27 | say I was involved with Gas rien the) alee AECeL that & 

28 | also applied my experience onother fields so in my own 

29 | way, J would say I may be ahead, 


30 | dala) ALD Arigna Mio epattora,. Ti 
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BURNABY 2, B.C. Hwang, Mirosh. Davison 
€reoss-Exam by Seott 9506 
i take it that as you've been answering specific questions, 
| tetier than preparing a geotechnical approach, perhaps 
3 Pieseuest om COCs t apply to you.  Wouldethartbe Faiz? 
a) WITNESS SPAFFORD: 
5 | A i have Pookec at at Yeast 
a SOMe OL he Cocuments supporting) Arctic Gass submission 4 
7 | the reports on my specific area. L. nealiiy ‘can't see 
3 | iid@etheir rrorts Or even their conclusions: perhaps 
| 
9 vary a great deal from mine and the ones I put down. 
HT 
10 | 9) ier ae COmi ing ae. malic 
11| but I take it that again, your emphasis has been to 
| 
12 | BeSUONO Ver speC Li dC GueSsLIOns, wtespecific riversites, | 
13] rather than provide a qeneral geotechnical assessment? 
14 | A Yes, 
| 
15] THE ‘COMMISSTONER=« Could T ask 
v4 something, Mr. Scott. You have these two pipeline 
i| 
17 | companies, that want to build this pipeline. Neither 
13 company is prepared to go to final desiton wntid ae 
i 
19, receives the right-of-way from the Minister of Indian 
20 | Aifairs and Northern Development and his colleacues 
i ik 
214 ihe Cabinet sand untdal, Ph receives A certificate of 
| 
=| public convenience and necessity from the Cabinet, on 
23 | the recommendation of the National Fnergy Board. Sec 
oa Plat, sar cine plpelane 26 built pt wild be built, as 
35) things stand at the present, by one of these pipeline 


Pome eorpanies, Now, if that occurs, that is 2f you, Foot- 


8 hills. get a certificate of public convenience anc 

| 
28 | Necessity, auc youve got ¢@ ridqht~of-=way then you will 
29 | be in 4 position to go to final design, but there will 
30 be out there, a great many people connected with Arctic 
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ft 
* | Gas as employees or consultants who will have a great deal 
| 


tN 


of knowledge about this whole project, one hesitates 
: they are 
ou EO,.sSaynthey. will be.out of.a.job «because, / the kind of 


people who are very in demand, especially the lawyers. 





Let me give you an example, 
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CG eect br DVM wh Coct | 


| 
One of the witnesses for ALCL C! 


Gas was Dr. Morgenstern, who I@¢gather "is a very distin-— | 
| 
guished member of the engineering profession. If you | 


got themright to build’ the pipeline, "then you*co to final 
design, would it be your object,notwithstanding the | 

| 
distinction that you and your colleagues have all camned| 


in your respective disciplines, would it be your intent-| 


ion to retain people like Dr. Morgenstern to assist vou 

in going to final desiqn? Is that what we may be lookinp 
at at the end of the road? | 
| 


WITNESS MIROSIEI; ‘ 
A 1 Geloslinkk jelmeks slit WHS Wate 





awarded the right to proceed by having regulatory 
approvals, we would need a great deal of engineering : 


assistance, in addition to those people that we have | 
engaged. Certainly, it would be a matter of contractual 
arrangements to hire consulting firms in addition to 
those which we have, who are experienced in the area. 
The obvious ones would be thosethat are working on the 
project on the other side. 
But to get back to one other 

| 
point in major engineering projects, there are distinct | 
phases that one goes through and it's a rule for every 


project. One goes through a conceptual phase, or 


feasibility phase in order to prove that it's worthwhild 





proceeding further. One then goes into a preliminary 
design phase, where one does the sort of work that we 
are doing, and doesn't invest a great deal of money in 
engineering as one would do in final design, and then | 
= | 
once approval is either granted or very close to being | 


granted, then one enters the final design phase. This 
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Crattcalte Oye ine COC E 


is quite a normal course of. events. 

THE COMMISSIONER: Oh yes, we 
understand that. No one is quarrelling with that. We 
have been told by Arctic Gas that they don't want to go 
to final design until they have been assured that they 
are going to be building this thing. 

I take it the answer to that 
question was yes? 

A Yes, we would use all the 
expertise that we could find for this project. 

THE COMMISSIONER: And they 


Would be wsutting right, there on wthe other side of the 


room? 


A Yes, of course we would 
like to get people that are in the area to us, and in 
Canada that are experienced. 

Me aySCOPDs. Well At you get 
the permit, may I put in a word for Les Williams? Ee 
seems like a good fellow. 

@) Now what I would like to 
Jdomelenceteravau togthe fLact..that the Minister, in 
referring this application to the Inquiry, has asked 
the Inquiry to concentrate on the differences and in 
certain aspects that means the differences in routes 
and so on, and we are beginning to learn something 
about those. But what I would like to do is ask each 
of Mr. Davison or Mr. Claridge, Dr. Hwang and Mr. 


Spaiterd,.recognizing, his limited responsibility to 








i 
i 
| 
i] 


date, or the limitations of his responsibility to date, 


three questions and I hope that the answers can he 
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Cr. Exam. by Mre Scott 


presented without justification, and perhaps I should 


just read the questions first so you will have a chance | 





to think about them. 

First of all, have you any 
reservations about the approach or methodology in your 
discipline that Arctic Gas appears to have adopted, 
and then I would ask you to list your differences, 
without justifying or rationalizing them at the moment. | 
We may have to come to that, but simply listing them. 

The second guestion, have you 


any reservations at the present time about the conclus- 





ions or solutions that Arctic Gas appears to have pro- 


| 


posed to the geotechnical problems within your compet- 

ence? | 
And the third question is, does 

the approach of Foothills within your sphere of Someeies | 


ence, appear to differ significantly from.the approach 


Or Arctic-Gas?* 


| 

| 

| 
Now the third question you a 
see is not related to your recommendations or your own 
personal views, but is a request for a list of differ- 


ences of approach that appear. 


Now perhaps I could begin by 





asking Mr. Davison or Mr. Claridge, whether they have, 
based on their understanding of the Arctic Gas geo- 
technical approach, whether they in their field of 


competence, have any reservations about the approach or 


methodology that Arctic Gas has adopted. 
WITNESS CLARIDGE: 


A Yes we have. 
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O Gould’ you Pist them in | 
point form? | 

A Isdon! tknow/i fetes le 
listing, it's a general comment. It's one that we have 


been attacked on the last two days, and that is in the 
preparation of reports, what have you done, what studies) 
have you and so on and so forth, and that is the type 
of reports that have been issued by Arctic Gas very 
frequenthy;aalthough theyware theoretically verytqood, 
have very good back-up, have I would say a very excellent 
Scientific background, that their application is not 
demonstrated to this pipeline and to the approach to 
problems that have been raised. 


I would say my concern is that | 





perhaps they are boaged down in a heck of a lot of 
paper, that the studies seem to be very office oriented, 
and our difference in this regard, and perhaps one 
reason why we don't have very many reports, is that we | 
have been concentrating on getting out and seeing the 
conditions as they are, making sure we understand the 
problems before we sit down and do a study that may, in 


fact be in error, because of lack of observational Gata. 





Q Well, would it be 


correct torsay hthatsthat tdifference could be character- | 
| 


{ 


ized in the most simplistic terms as the difference 
between, aS you conceive it, a theoretical orientation 
as opposed to an observational or data approach? 


A Yes, that's true at this | 





stage. I feel the theoretical analyses are also import 


ant but they should not be emphasized to that extent 
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at.this stage. I might. make the points. that onstability| 


I have mentioned that we have, I feel, obtained suffi- | 


cient slope data that permits us to justify the select- | 
ion of a route with more confidence than what I under- 
stand has been available to Arctic Gas, at least at the | 
time that we were given material. The same would apply | 
to drainage and erosion. 

QO I'm concerned at the moment 
Simply to get a list of your reservations about. their 
approach or methodology within your discipline. Now, 
you have listed an all-encompassing one. Are there other 


reservations you have in point form about their method- 


ology or approach? 





A That remark that I made 
in general principle applies to areas of slope stability, 
as well as drainage erosion, and as well as structural | 
design, because they are all related to location and | 
development of a methodology. This is what we feel is 
important, and that other more detailed, more refined | 
studies, must await a site specific stage in the | 
project, that I think both sides agree has not been 
reached. 


Q All tight, _jWell now, is 


that in sum, the reservation of-Klohn sLeonoftiuw ith 





respect to approach methodology? 
A Yes sir. 
Q Well now the next quest- | 


ion. As you understand their conclusions or solutions | 





proposed, have you any reservations about Arctic Gas' 


conclusions or solutions in your territory of competence? 


Uh eee 
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Cr, otra bl« (Oy uM OCOLL 

1 And what are they? First of all in point form, if we | 
2 | canrdortit: | 
3 | 7 A Gonclusion 1s “a word I 

4 wouldn't agree with. I think it"s too broad. 

5 Q Well how about solution? 

6 A The application of aa 
7 solutions I've indicated is questionable, because of the! 
8 hack of data. | 
9 | @) Well let me be more 

10 | specific. You no doubt have seen in the evidence of 

Hi Arctic Gas and indeed in their application, solutions 
12] that they propose for various -- in general terms, 
13 | quite often, for various geotechnical problems relating | 
14 to slopes, drainage erosion and so on. You haye toldd | 
ES | us about your reservation about methodology. Are you 
16 | in a position at the present time to express any | 
LT reservations about those solutions which they have | 
18 proposed? 
iS A Tgthink thatdArcticsGas 
20 is about as vague as we are in how solutions would he 
21 applied where, so I would say I do not disagree with 
22 | their solutions and they have not been specific as to 
23| how they would be applied. 
24 | 0 Mr. Davison, anything to | 
25 | add to that? 
26 | : WITNESS DAVISON: 
ae | A No, I agree with the idea 
28 | that as I mentioned in my direct testimony about erosion 
Pa) aha drainage being on alignment sheets. WHat I was 

30 | saying is I failed to see how that specifically would 

| 
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| 
Cr. Exam. foyer sysSecett | 


be “carried into a construction phase, particularly with : 
respect to the spacing, the.proper spacing of the drain- 
age breaks. 

e) Well now -- 

THE COMMISSIONER: Excuse me, | 
I didn't quite follow that. You must have mentioned 
uee=— “would PyouCrepeat othat , ‘please? 

A As I indicated in the 
direct testimony that in the alignment sheets there is 
drainage and erosion control design on the Arctic Gas 
submission, and I failed to see how that design could 
be properly implemented during construction. It indi- 
Gates a tating Of spacing or breaks, but Tt that was 


submitted to the field, the breaks as we now see, Could 4 


be located at the wrong place. They would not be, 





unless they have done their field reconnaissance on no 
ground, those breaks may be in the wrong location, but 

they did not indicate that they were going to take ae 
step to ensure that the breaks are at the drainage 


paths. 


THE COMMISSIONER: Do you 





agree with Mr. Claridge's general criticism of Arctic 


Gas” approach, that is that it is theoretical, whereas 


yours, he says, is on the ground, practical? 
A It appears to us, hecause 


most or many of the reports that we see have been 


OE 3 


prepared are theoretical, essentially conceptual reports 
as against site specific data or the indication that 


they are going to be gathering this site specific data 





to prove that they are -- the theory is applicable to 


a 
§ _ 
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Cr. Exam. by Mr. Scott 


that route. 

MR. SCcoril: 

O Well now Mr. Davison, or 
Mr. Claridge, the third question and you may already 
have answered it but I propose to put it anyway, apart 
from what you have told us in response to my questions, 
does the approach of Foothills in your area of discip- 
line, appear to differ Significantly from the approach 


Of AYCLLc "Gas? 


| 
| 
| 
\ 
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_ | WITNESS CLARIDGE: significance 
| A It all depends on what/ | 
2 | vow attach che word. significantly. “don't think we're 


24 terribly far apart. I think the word that T would like 

















4 | to use is one of emphasis that as professionals, we're 
5 all subject to a great deal of advice, hoth through | 
6 | papers and from people who have actually built pipelines | 
7 or are working on them and when subjected to a great deal 
a of information, one must place priority and emphasis and 
9 we have chosen, I think, a’ different emphasis, "Ir ‘think | 
10 | we Le aware Of Lthe™same things but we have put dvrrerent|| 
11} weight on different things and we feel its in an order 
va such that we can be more confident for this stage of the 
el Wormwas COMWieLe We are “ir cne = 7erd, why we relrthere | 
ra ana, ! think this has implications for others, that we 
15) don't want to be going back in collecting site specific 
sine data in a year or two that's ‘going to change the “line | 
17 | raqicaliy. “T “think we“re*doing“that*at this point “so 
18) that other disciplines may get on with their work and | 
19) the inquiry may finish its work and this is a point that 
i we have worked on, we're trying to get the route set one 
i I think we're very close to that, and yamay criticize | 
at us for making those changes, at this date, but I feel that 
=F Arctic Gas will have to do the same thing later and in 
art that respect I thinkwe're putting the right emphasis | 
251 “sna qetting things “in the-order they shouldbe: 
=o Q Some of the ‘people sitting| 
rai behind me here are Hans to induce you to make changes. | 
aS || Dont feel that we're critical *orrthats. *You” caviled | 
as | quite properly about the use of the word significant, | 
20 i 


Pe | and the difficulty that created in responding to my 
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Cross=Exam by Scott 


question. Let me put it this way. Are these differences 
in your judgment, matters of consequence? 

A Tes, wl eenink: they, are. 

QO Now Dr. Hwang in your 
area of discipline, which is the quantitative assessment 
of thermal disturbance, have you any reservations about 
the approach or methodology that Arctic Gas has applied? | 


WITNESS HWANG: 





A Gru Ge wislile 41 methodology 
| 


I will agree, in thermal analysis, Could you rephrase 





your question. You are asking us three ouestions. | 

PHiesr raster one asetne al 
abouttheir approach, the second one is proposed new 
approach. 

O The second one is whether 
meus haver——-well let's take it step by step. I take 
it that we have your answer to the first appachesteras that 
as you have understand it you have no difference or 
no reservation about the approach or methodology that 
Arctic Gas has adopted in your sphere? 

A The wE pet owes tion, (fF sale 
answer you. 


© PA Cite, 


i Se 


A Talking about the second 
and third, I wonder, should the thir@€ become second and 
the second become third. In other words, what I'm sayin¢ 
is do you have reservations first and then the second, 
one; do you feel it is significant, what it is until 


one propose something to result from that. 


O Let's come to the second | 
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1| one and see if we can get together on it, 

| 
2 | A About your thermal one 
3| I would have, I don't have reservation about approach | 
4 and the methodology. | 
| O Al learacght) -. Do .you shave | 
6 | any reservations akout the conclusions or solutions that | 


,, appear to have been derived by Arctic Cas _ in your own sphere? 




















3 | A On the thermal analysis | 
| bare, [eagres.  Insother words, -it will not havea | 
cl significant difference, so I answer three questions at | 
11] once. | 
12| QO Ail er ig be. abt wee answer | 
13 to your third question would be that the approach of 
va Foothills within your sphere of discipline does not 
15 eappearseo ditfer im any sigmificant .deqrnuee fromathat.of | 
ea | PECtIC sGas? | 
17 | A In the geothermal part, 
18 | methodology no. But we do feel we will have more input 
all Cata,one was sayingabout the input data, we may have 
i a better understanding of «the problem, Now. I am | 
21 | actually covering two parts, one is the geothermal analysig 
4] and .the. other one is frost heave... Now, about frost | 
23 | heaving, first of all, about the reservation about | 
24 | methodology. I don't have. because that kind of | 
a4) principle used in the frost heaving, had been accepted, | 
26] had been published in the literature actually the concept 
27 | Was one since Loja, if Lanecal) that correct ly 
28 Now the second one is’ 4o I | 
29 | have a real good feeling about the overall result | 
30 | rae) LJ SORT ye ty Cdn! ts cet 
‘wat | 
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your observation? 

A DOG T¥=entheysecona 
question is the proposed one. What I would 1ik@ te co 
I would like to have a model Onult soythatbincan 
interpret the results from the accepted theories and 
therefore I am much more confident in relating their 


existing,test.data,which,is,in+the order of about 200 


days to 300 days and project that back to about 20 years 


of the pipeline. So that proposed -- the second question 


on the proposed approach I would say I would like to 
do more about qt. 

QO Cam, Distopeyourthere must 
for a moment. Do I take it that when you make that 
observation in response to the second question, that 
you would like to do more, what you are saying is that 
you would like to have more or better input parameters 
to the model? 

fom jebetrerinet only in. the 
input parameter, but also about overall mechanism. 

Q About -- 

A The overall mechanism 
of the frost heaving. Now, come to the third one, 
is not going to be different significantly after a 


study, then I would say, until Ivwfinished thatwone at's 


hard to,.telbh,)but:(dtrmaytnotobe Significantly different 


O With respect to the 
third question, I'm not asking you of course whether 
your results which will be shown in the future will 
aiffer significantly, that I would agree would be not 


possible to answer, at ‘this stage, but what I am asking 
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BURNABY 2, B.C. Hwang, Mirosh. Davison 
Cross-Fxam by Scott Soa | 
| 
| is is there a significant or consecuential cGifference in 
2 | approach tthat jFoothil is.is taking within your sphere of 
3 | influence than that Arctic Cas is taking. 
4 A I would say probably not 
5 | because of using the same principle, 
6 | O Well now Mr. Spafford, it | 
7| may be hard for yq to answer these cuestions in view | 
8 of the limitations on your work and perhaps we can | 
9 | restrict them simply to the matters which have been | 
oo referred to you and not deal with any general re 
11 | approachwtorhydrology.«.,but. in sthe matters that. have been | 
i2 referred to you, have you any reservations about the | 
13, approach or methodology that Arctic Gas appear to have | 
sad | revealed in their work? 
aa WITNESS SPAFFORD: I'm not 
16) familiar wath Arectac Gas’ s.methods, on the. work that I 
ie have done. I'm afraid my review of aenteereine data 
18 was in search ae basic field information. 
19 | Q Have you read their | 
20 evidence,.sut faci ently,« the evidence of Mr. --. Dr. | 
21 Hollingshed and his associates? | 
22 A Now. Lim not familiar | 
23 enough with that to comment. 
a‘ Q Well then in the areas 
25 | that have been referred to you, have you any reservations 
| os 
26 | about their conclusions or solutions? | 
27 | A im the nstance .of 
28 | stream crossings on the east channel, I think that | 
29 | their solution as presented is probably within any 
oS | margin of doubt that I have in my own at the present time 
f 








tad i+ | lotmatlo ge69 oft ad ‘apniaaord msorde 





sit sebIwWsis . brolisde ks yy MOONY TeRgy ae 
-~ Si 7 ell deor1ihM , oOnbWwH set tate niches 
tron yd maxt-geord 


(at sitneuvveantoo yo tnsSkiinpie 6 ereds el at 
(yz * tidjcw omitted @f siffidtool s6dF dosoiggs 
12x zt 250 giztorA: tsdt asd? sonoultat 

iP Luow J 4 


eigionktg anse odd patel Io Sausded 


veuD seeds yewaas cy 10 y yo? Hist od vem 
fzeq Sn tow ruoy Ao anorsstimil sid Yo 
oat of yigqmle mais stofrtesy 
p yas dtiw Inem ton ins voy "o? Bs 


m aia at sud ,yoolorbhyd of fissgoxzggs 


isteveus ¢ yns voy svad ,uoy of berzeitse 
» i tA Jedt ypolohbottem xo Hosoxrgas 
ce m img I f = "Fo > i 
;Arow rons ait Sbaisevey 
i ] ATTY 
Wo 67o06|6[Ul abo ten e*eand S£IDIA Adiw  wertlingst 
isSitver ym bre tts m1 .priob sved 
oj r es 


fomzoini Diett oaisaed io Hdoysas ac saw 


to eomehive ets ,ylanelotliva sonebive 


-2etsivoern eid Bas boedepatiionr 


.tdemmos ot 3403 dtiw dpvons 
[low 9 
8 voy aved ,woy oF bextistes need syé6Hd jtads 


4 


anaituloa to anofeylLonoo xziEsdt tuods 


‘vy yidodexq af Betneasig aes noksuioa sfeds 


7 713 35 awo yu at sven I dada otduob to wiped 


——— How are you going to choose, on the basis of your studies 


Spafford Claridge, Yip 


A Wie i RRSP OR TiN). i. 2). ET 4 
. WIA oats Fwang, Mirosh, Davison 
Cross-rxam by Scott Sheol 
| 
i 


SO it would be a matter of their judgment against mine, 


bo 


|} iI think that I would say the solution is similar as 























a a preliminary appraisal. 

‘| QO Any other -- | 
5 | A in the case of hydrology, | 
6 | much of the background material that we did ourselves wag 
a available to them through the EPB and this is the only 

: one I know about so it of course is similar. 
9 Q Well let me come to a | 

i | 
aa number of specific items that appear to me and about | 
a which I would like some comment. ‘The design panel and | 
12 perhaps some of you gentlemen were here to hear their | 
13 | evidence, made clear one difference between Footha iis | 
| and Arctic Gas and that is the difference that at | 
ao present appears between them on the southern limit of 

i 
oo4 chilling of the gas pipeline. TI think if I have it 
of correctly, Mr. Mirosh, on that panel, explained that the | 
18 basis of Foothills plan to operate the pipe above Bees 
a south of Fort Simpson, and below freezing north of 
20) Fort Simpson was justified in terms of the general dis- 

\) { 
“| tribution of permafrost and non permafrost terrains ! 
22 above and below that line. I think Mr. Mirosh has said | 
23 | yesterday that that line has not been fixed with any 
a. precision. I'd Jike to ask Dr. Yip or Dr: Hwang. can | 
| you tell us in more precise terms, the basis for the 
ma | choice, recognizing the choice with precision may not | 

| 

=| have been made can you tell us the basis for the choice 
2B) of ‘the southern limit of chilling with relation to 

| quantitative studies of the geothermal conditions? 

30 | | 
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Cr. Exam. by Mr. Scott 


WITNESS YIP: 
A I would like to ask Dr. 


Hwang to first comment on this question. | 

WITNESS HWANG: 

A It will depend upon the 
permafrost distribution and if I am going to desion 1, 
it will depend upon frost heave against thaw settle- 
ment. 

Q Well I understand that is 
what Mr. Mirosh was telling us earaien, that 1. <p going 
to depend on distribution, but what kind of distribution 
is going to be the determining factor? Can this be 


expressed roughly in terms of percentages, or -- 





A Percentage of permafrost? 
QO Or non-permafrost? 
A I would say it would be 


more than that. Sometimes for permafrost area you may 
not have a settlement problem, and sometime for a non- 


permafrost area, you may not have a frost heave problem, 





but I do accept that at the moment I am not so familiar 
with the soil data, so I can only Give you my methodolog 
I have not that number yet. 

(e) Pecienk toler Ss what « 
want, your methodology. We know that Foothills at the 


moment says that they are going to stop chilling before 





they get to the border, and that's something that dis- 
tinguishes them from Arctic Gas who says they are not. 
Now, I am not asking you today 
where precisely you are Soing' to stop chilling, at 
Ren compressor station, but I am asking you to list 


the criteria and how you will weigh them, one against 
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Hwang, 
Gr. wxanm. iby Mr. Seott 
the other, when you come to make that decision? | 
A I only answer the question = 
from a geotechnical viewpoint. I would weigh those two | 
factors, but I think when I present it to management, | 
they end up maybe with economics becomes overall factor.) 
Q Well we know the management 
in these things can overrule on almost anything, but 
leave that aside. You are a quantitative engineer in 
geothermal work, and presumably one of the factors is 


going to be the quantity of permafrost, as opposed to 





non-permafrost? 
A Thattseraght. 


(9) What is the measure of 


that quantity going to be? 


A festiiiircantthaet the 


question. 
@ Wellhafti=-- 


A The quantity in the 


distribution or what? 





Q If one looks at a map of 
the line from Good Hope to the Alberta border, it beconds 
apparent that you are in an area of discontinuous 
permafrost, where there are permafrost patches and non- | 
permafrost patches? 

A THaty skcomuec tt. 

Q And Mr. Mirosh has said | 
that it has occurred to Foothills that there may be a 
point where less damage is done by cutting off the 
Sheets than by continuing Ato, chidi? | 


A That bsemraht. 
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GF; Exam. by Mrs Scott 


Q And he thinks that roughly| 





that may be at about Fort Simpson, very roughly, I don't! 

| 
hold him to it. Now in terms of your quantitative | 
assessment, what are the criteria that you are going to | 


apply to decide where you will recommend the chilling 





should stop? 
A Well like I say, I have 


to™have access of the route conditions from where, like 


Mr. Mirosh, from Fort Simpson area down, and until I do 
that, I really cannot give you a number in a: final 
decisior. 
O Well let me ask vou in 

Simple terms. If it should appear that at Fort Simpson, 
Per route Crosses’ an areavthat@is over, let ustsay)*a | 
number of miles that is half permafrost and half non- 
permafrost, is that going to be eishicicns to indicate 


coeyou that the levelsofechriling should stop%there? 





A N@r. 
Q ALD rightyewhat wilrecbe 

Secastactory to you? | 
A Because I will have to 


assess between these two areas, what will be the 
soil sediment against the frost heave. 
0 All right, well then 
would it be true that you would want to know two things 
first of all, you would want to know the amount of 


permafrost as opposed to non-permafrost terrain? | 





A THatees tr eghes 
O All right, and the second 


thing you would want to know is the extent to which the | 
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i non-permafrost terrain will produce settlement of un- 

2 | acceptable proportions? 

3 | A Permafrost areas produce | 

4 | settlement. 

5 QO mh Sorry eves. | 

6 | A Okay. But we have to know 

7| that permafrost area doesn't mean it always have settle- 

cm ment. 

9 @) Peunderstand that, so | 
10 | the second factor you will want to know, is the extent | 
11] to which’ the permafrost area is aqoing to produce 
12 | settlement? | 
13 | A hates wero. | 
14 | 6) Aime ighe now, “are there 
15) any other factors that -- 

16 | A Oh yesi; ft" had to; go into 
17 | the slope stability and other factors: too -iyou" are 
18 just asking on my part? | 
9 0 I'm just asking on your 
20 pialist,. 
ra A iiat ‘sr laht5 4% present | 
2 this to them and we have to discuss with all the consultants 
233} about other aspects too. T 
24 | Q But in terms of quanti- | 
25) tative geothermal analyses, those I take it, are the | 
266 . two factors that you will look to? | 
27 | A In my part. 
ag | Q In your part? 
| 

9 | Aewitvhatts Fights 

_ 30) fe) And do I understand that 
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Cr... Exam, bys Mu<Geore 


you are not able to say at the moment the weight to | 
which you will -- which you will give to either one of 


those factors? j | 


A Lf ithe weight «is: to idepend| 
upon the terrain conditions, then I am not able to do 


that at the moment. 


Q All right. Well now, 
Mr. Claridge, Dr. Hwang has said that he is not going 
to make this decision on the basis of his quantitative 
assessment alone, that he's going to consult you or 


your firm and your responsibility as I see from your 





list, is a qualitative assessment of the thermal pee ee 
and I wonder what the criteria that you would apply in | 
making a recommendation with respect to the southern | 
limit iofechilving would be? 

WITNESS; CLARIDGE: 

A Lpthinkend tthi's «point ; 
sir, that you would be examining the site specific 
conditions along the route, you would have to examine 
the, as you point out, the percentage of permafrost, 
but more than that, you must have the precise soil 
conditions at a variety of locations, and for example, | 
at one site you may prefer to chill and at another 
site you may prefer to thaw, and this is going to be a 
Mile by mile evaluation, which afterwards must be taken 


in total as a decision following that type of detailed 


information gathering. I think Dr. Hwang has. said 





that what he is looking at is a prediction of the 
effects, and I think it would be at a site specific 


-- on a site specific basis, and then we must all get 
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Gr. Exam. by Mrs=sScort 

















l together and sum up and say what's best overall. 
2 6) Welleyoutveytoldeus, I 
. have no doubt that lt 18 the onlypway topdoe at, thet | 
| you would look at the site specifically to determine 
5 the soil that is there. What I want to know is what | 
6 | kandgetesorlstarengoingsetonputr you. onyonensidenofathe 
7 recommendation, and what kind of soils are going to put 
8 | you on the other side? 
9 A Well there is no simple 
10 answer, Sir, as there are construction variables that 
Tee One can apply that just because one's in a, let's say | 
12 | not the best terrain, doesn't mean that well I should do 
is eitherthawing or freezing. There are expedients such 
14 | as deeper burial, route relocation is our foremost 
| 
15 technique. If we can avoid a problem area, we do so. | 
16 | We try to get around the problems that we foresee through 
wwii a variety of construction and location expedients, and 
18 our analysis backs up our final design which must 
i9 follow. 
20 Q Well forgive me for 
on persisting with it, but presumably at some time, and 
2 you are not going to be asked in isolation, the company | 
23 is going to say, "Mr. Claridge where, if at all, should | 
24 we stop the southern limit of chilling", and Spee 
25 you are going to tell them, "Well these are the factors 
26 | . and these are the way I weight them, and I recommend 
27 you should stop here". 
28 | Now, I am not asking for an | 
29 Aaevgeatts that has aa yet been made perhaps, I'm samen 
30 asking if you will list the factors, tell us how you 
| | 
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Cr. Exam. by Mr. Scott 


weigh them, one against the other, and we will await 
your conclusion later. What are the factors that -- 

A Pethink all decan. say is | 
the geotechnical data as they are collected would be 
Fouvelleothcourse, the parameters, if that’ is what. you 
are getting at, would be soil type, presence and distri- 
bution of ice, ground temperature, if 1c setrozen 
GCHOuUnd isLtae'Seneot«s Soil type again, water tablie 
level, these various items. | 

There would be a geotechnical 
assessment and then recommendations presented to the 
design team, and it would be carried on by them follow- 
ing the geotechnical recommendations. 


Q Wed scletsme. --.1 don it 





seem to be getting anywhere on that line, and perhaps | 
it's the difference of my comprehension, but let me 
ask this: Have either Klohn Leonoff or Dr. Hwang been 
asked yet where the southern limit of chilling should 
stop? 

WITNESS DAVISON: 

A If we were asked at an 


early stage whether we believed that it should be at a 





particular location, and this was our best judgment | 
at that time, as to stopping the chilling at the Mac- 


kenZzie River. 


I might mention really a point | 


that might not be clear. We would not make the final 





decisioncas. to chatting or not. We-.wilJd provide the 
pipe designers, the environmentalist people with the 


Ciguees, 1m you want fo call ib, as. to how much 
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BURNABY 2, B.C. 


Ewang, Mirosh, Davison 


Cr. Exam. by Mr. Scott 


settlement we would anticipate, how much heave we would | 


{ 
| 


anticipate, and they will be incorporating it. It has 
to be the other area. 

QO Well you were asked and 
you gave that opinion, on what basis did you give that 
Opinion that Fort Simpson was the place to stop? 


A This was on the basis of | 





quite limited data at that time, a 1969 program in which) 


| 


we had some drill holes plus an assessment of the area 


| 
1 
\ 


== tne Soil conddations that we expected subsequent to 
that, and we recommended to Foothills that a aridding 
Program be carried out within this area, in orden to 


to 
check whether this/really gained data in this area. 





Q Well was your assessment 
quantitative, that there appeared to be less permafrost | 
terrain south of Fort Simpson and more non-permafrost? 

A It was a judgment on the 
basis of the conditions that we felt would exist.in 


that area. 
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1} Q What conditions? | 


to 
> 


The less ice conditions, 
3} yes. 


4 | @) So would it be’ correct 





5 to say that you did what you could along this route to 














6 measure the percentage of ice as opposed to non ice | 
7 conditions in a rough way? 
3 | A inven very rough way), | 
9 yes, | 
10 | Q And then you concluded | 
11 | that there was more non ice condition, by some percen- | 
12 tage and therefore fixed Fort Simpson? 
13 | A This area we have looked 
| 
14 at and are verifying or have verified it with drilling | 
15 and gathered this data. 
16 | QO Have you any confidence 
17 | in that judgment at the present time? 
18 | A Sir, we have gathered | 
19 | data as I mentioned, over that segment south of Mackenzig 
20 and percentages are being thrown around which I dislike ! 
21| really from the point of view that from previous erecta 
22 that they can be misleading and I might mention at this | 
23 stage, within that segment that we drilled, there was | 
24) a 37 mile section of that line in which there was some | 
25 | 75 percent of the ground, if you want me to throw out | 
26) a figure, was frozen. There was another 50 mile | 
27 | section of that line, that had only 20 percent frozen | 
28 | ground, so if you average on that you might come up 
234 and throw a figure around of 30 or 40 percent, but we | 
30 know from the variability. And for that reason, we fee] 
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BURNABY 2, B.C. Cross-Exam by Scott 
1 we have to gain the final data right along the line to 
2 | reach that point of making a final judgment or final 
3 recommendation. | 
1 
4| QO IM aust ee ryinG Co 
5 | clarify the process. Now if you commenced and completec 
61 a Graiuing  precram, -andsobtvained SsoOilvdata from let us 
7 | say, Willow Lake River down to the border, and im the 
g | course of that program you found that a certain per- 
7 centage of ground ice was reported, and that would be one of 
| 
10 | the things the program woula tell you, wouldn't at? 
11} How wouldyou then make the trade offs that are necessar‘ 
121 to decide where chilling should stop? 
134 WITNESS CLARIDGE: 
14 | A P-thimkeacs Mr. Davison 
15° expressec, that the various factors affecting which 
16 | way you go have not been summarized. I think Dr. Hwanc 
17 | made it clear that he is still working on kis model. 
18 He has things to do and we would certainly want to have 
19 | all of the geothermal backup ready, as frostheave is 
20 | Eritical, and mreairetion of settlement is critical, 
21] we're in the process of gathering the data but that 
22 | by no means would be the basis alone of making a 
23 | decision. 
24 | Q Well would it be correct 
25 | to summarize then by saying that it is premature at 
26 | this stage for you people to establish either the 
27 | criteria or the data that will be required to founc 
28 | your recommendation, your firm recommendation as tc the 
29 | southern limit of chilling? 
30 A A firm recommencation is 
| 
| 
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So 5 a Hwang, Mirosh, Davison 
Cross—Exam ‘by "Scott a a ys 


not possible at this time, that's correct We're in 
Ene process Or Gerling te, that but at's not possible 
at this time. | 

Q I take it that the 
recommendations that you have made so far, for Klohn | 
Leonoff appears to be a determination that there is 
more non permafrost than permafrost and therefore, 


Ghilling might stop at Fort Simpson? 


A Phot ss. COmnect, 
fe) Well now perhaps Mr. 

Davison or Mr. Claridge can answer this. IN terminating 

pipeline chilling as you may do at Fort Simpson, I 

take it that one of the consequences of that and perhaps | 

the prime consequence is that you avoid the potential 

for frost heave south of Fort Simpson? 

A You will not get frost 
heave with an akove freezing line, 

Q And that you will therefore 
avoid a risk to which, as presently constituted the | 
Arctic Gas application in that area is subjected? 

A I think yu would have to 
inquire from Arctic Gas whether they consider that as a 


risk and I don't think we've made up our minds on that 


WEE c 


| 
| 
| 
| 
| 
Q i take Ht that you aon 
Le a potential risk? | 

A Taking the question out | 
of context, there are circumstances where it would be a | 


risk. However, we feel that there are design tools 


to get: around it. 
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BURNABY 2, B.C. Hwang, Mirosh, Davison 
Cross-Exam by Scott os'S 
Q I put it to you that if | 


the problem of frost heave is not a risk, well then that's 


| 


Chev endeofsthe question because you ‘simply chill the 
border? 

A It is a risk in the 
absence of let's say good design and we're looking at 


design methods to eliminate possible problems 





associated with this phenomena. 

Q But Arctic Gas and I hope 
I dont do injustice to their evidence, they say we have 
Gonqueredythat misk.) the cisk of frost. heave. . They 
may be right or they may be wrong about that but that's 
what they say and therefore they say, we're going to chit 
right to; the chorders..| The risk is resolved. by us. | 
Now I take it that because you are looking at an area 
to stop chilling north of the border, you are conscious | 
that frost heave problems create a risk that may Or may 
not be resolved? 

A We are not as confident 
in our assessment. 

WITNESS MIROSH: 

A Ppwonderpnii 1 could 
add one point. There are ways of overcoming frost heave 


but they give you a cost penalty. so this is one thing 


that has to be looked at in addition to the cost 





penalty of running a warmer line due to the volume 
throughput restrictions and in addition to the perma- 
frost versus non permafrost. 

THE COMMISSIONER: 


QO Youy,. Mn. :Mirosh, are not 
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Cross-Fxam by Scott 9534 

1] chilling the gas m your extensive feeder line system 

2 | from the mainline to Rae, Yellowknife, Providence, 

31 HayRiver and peneeres ne: 

1 | A NO, that’ Ss COrrece, we 

5 | preliminarily from looking at it, do not feel that 

| 

6 | this will be a problem since the gas temperature should 

7 | be at ground temperature on that line, 

7 Q Well if you were to 

a] accept the Arctic Gas thinking, that results in their 


io] chilling the gas to the 60th parallel, then you would 


4 


oy neve™to chill "throughout yourffeeder line system around 
13) Great Slave Lake as well. 
13) A Well no sir, because 
ia | there is no compression on that line which adds heat 
$5 | to the cas, The primary reason for chilling is when 
16, you do add heat of compression, 
17 | MR. SCOTT: 
1s Q Tie seOre, -2t Ss 
19 | your position that the qas on the Yellowknife feeder 
i 
29 | line will achieve ground temperature reasonably quickly? 
t 
21] A Yes "Sir, 
| 
22 | THE COMMISSIONER: You don't 
23 | need the compression because you're only taking a very 
24 | small supply of gas compartively around Great Slave 
25, Lake, is that it? 
| 
26 | 2B Yes, there is adequate 
27 | pressure where we tap that line, to get to the furthest 
28 | extremities of the -pipeline, 
29 | @) I see, 
30 | MR. SCOTT: 
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G 
stand you then, the situation 


to the frost heave’ problem is 


that what you assert. You're 
AXYCLic, Gas? 

A 
has commented that he’s still 


I dont think he has presented 

that we're saying has to he lo 
0 

ite it hart if a solution is devis 


you stop chilling then becomes 


question as you have indicated 


WITNE 


a 
it.) Lins NOte simply, an. economi: 


to. look. at. the effects on.the 
techniques, the manpower requi 
so on. 

Q 
are economic questions aren't 
and manpower requirements. 


rs 


they could also be one of 


) 
was the economic question par 
that . 

Now 


aie Dis ang ass stopped, at 


that is going to be not that there will be less severe 


availahility of supply. | 


Fort..Simpson, 


ford Claridge, Yip 


Hwang, Mirosh, Davison 


s-hxam by Scott 9585 


Min Claragdde,= as. Launder— | 


leethicspethatathe solution | 


not witheout-its risks, is 
not as confident as 

Well I think Dr. Pwang 
working on his solution. 


EhesresultScedte S ee 


OkKeCOMi nee hew fuieurcer 


But Mr, Mirosh,,i-.take | 
ead, the cuestion of where 





simply an economic | 
e 


MTROSH > 


5S 


Yes, economics enters into 
c question because one has 


environment and construction 


{ 


red to implement them anc 


but.schose Last two 


} 
| 
| 
Yes | 
| 


they,.,construction techniates 


Well 


they could be that, 


JT would have thought 


excellance, but we'll leave 


do I understand that | 


the result of 
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eee Hwang, Mirosh DPavison 

Cross-Exam by SCOCt G356 
frost heave problems, but that you will simply have 
reduced the mileage over which they will occur? 

, WITNESS CLARIDGE: 

mn Ef ichalling ors * halted mat 
Fort-ompson, ther trost = meaving possibility twill net 
exrst “south*ofPthat point 

Q Yes; s but whatitim sayings | 


to you is that that will not necessarily remove the 
worst frost heave problems, it will simply reduce 


the number of miles over which you will be confronted 


s 


with them? 


A Inasmuch as there is 
etmen UunErozen terrain to the north of Fort Simpson, 


iat Ss COLrects 

Q Pion, (somenat by stopping 
Chilling at Fort Simpson, you have not removed a 
frost heave problem of any particular dimersion because 
it will exist north. you have simply reduced the number 


of miles over which you may have to apply solutions? 


| 
| 
A WMoveye’ SY Copiers, a3F 4elays 


solutions involve a considerable expense let's say, then 


that expense would be reduced by selecting a point of 


iT 


allowing the gas to he warmed. 

) Now, Dr. Hwang or inceed 
anybody else who wants to contribute to the next questioey, 
from your studies, what is your concept of the worst | 
Case @f frost heavesconditions that the Foothills pipeline 
may have to contend with. Now what I'm looking for 


Nere teas, 16 <a 1rst. Of characteristics, in terme of 


terrain character, soil type and so on, 
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Spafford, Claridge, Neahe: 


WITNESS HWANG: 

A You can let me just 
confine myself to the magnitude of the heave 
without getting into other aspects Of “the problem, like 
drainage and slcepe stability then I would Sey, e) cers 
a silty material is the worst, 
that you want to add? 

A We are talking about 


within the temperature range, 


ra 


a ae ee Hwang, Mirosh Davison 
ABY 2, B.C. Cross-Fxam by Scott 5 Sy 


Q Is there any other factor | 
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Claes, Dyer. SCOLt 


I would say it is a matter of 


probability that it is near the silty material. 
Q Mi. Claridge or Mr. Davis-) 
On, are there any characteristics of the profile of this 


worst case that you want to add? 


WITNESS CLARIDGE: 





A I apologize -- 
QO Of water table? 
A So lowes st Uist erin G- 


WITNESS HWANG: 


A i £Orget tOssay that, 
that water table too, Dut Ll COOk. that £or 
granted. 
0 What I am trying to est- | 


ablish is the worst case for frost heave, and to develop 
a profile of the conditions that will exist in that 

WOrst Case, "and Dr. Hwang has added soil Gharacteristie,| 

anagene*rerers to silty soils, af Iam correct, and I | 

| 

take it an accessible water table? | 

A PhatasecOorrect. | 

O Have you, as ceotechnicians, 

any characteristics you want to add to that profile? 


WITNESS CLARIDGE: 


A No sir. 





WITNESS HWANG: 





A Couto) add. this? at | 
took too much for granted, but I would like to explain | 
to you the range we are studying. Soil characteristic | 
éapenatnt on the BGSEIOH pressure. Water table deter- 


| 
| 
| 
i 
{ 
| 


mine the supply. At the same time we have also to know | 
) | 
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Cy. Examar Di Mr yo COLe 
l the soil stratigraphy. I may have a silt which may be | 


2 | only 10 feet, and below that I have a till, which is a 


highly dense till, then I may not have frost heave there, 























34 
4 Soul Cansouly Give your tnesoverall, but 1t 1s actually | 
| when you come to predict the magnitude, the soil profile| 
ail is -- you have to consider the overall, and at the same 
i time you know -- you have to estimate how far the 
gy! EroOst= bulb ais doing down. | 
al Q All right. Well within | 
10 | that profile of what I take it now to be four aes 
11 | istics, what is, if there are no remedies applied, the | 
| maximum heave that you may have to contend with? | 
13) A The maximum heave is | 
val automatically resolved, the soil profile, in addition | 
ai to the other conditions. a 
16 | QO Well taking the worst | 
| 
| case, what is the maximum heave, if there are no | 
18 | remedies applied? | 
19 | A No what applied? | 
50 | Q No remedies, no EAS RIS | 
>} no -- if none of the solutions suggested by Foothills 
>> and Arctic Gas were applied in this worst case, what 
DB is the maximum heave that may be contemplated? 
2A | A I think you are asking me) 
oat about what is the maximum heave you can ever occur. 
26) QO right. | 
a A I cannot give you that 
23 | as a definite answer. I have to know more material | 
29) | properties, in order to give you that answer. | 
30 | @) Well, are you able as a | 
“| | 
| | 
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Cr. Exam. by Mr. Scott 


FESUITYOL your studies ‘to date, and related to this line, 
to tell us the worst case and the maximum heave, or is 
LERTOO fear ly to ask you to do “that 2 

A there is a distinct 
principle for doing that, but I haven't worked out the 
number. 

I would like to give to you 
a little bit mechanism of the heave, it may be a little 
bit out of the pipeline temperature range, but if I 
give you a uniform Silty material, that I freeze as 
fast Ass tean, 1 May not get no heave except in situ 


water change. So when we come to estimate the heavina, 


we have to consider that, am Lorene 





Q Well no, because you are 
putting a best factor into the worst case. You are 
adding -- 

A No, what I am saying is 
I have to go through those mechanisms, knowing the 
freezing rate, but because the heave is coming out from 
the water migration pore at the front, and 2€ took time 
to get there, so we have to go through guantitative 
evaluations over that time, over that range of pressure, 
how much get in, but at the moment I know there are | 
Other ways, and principles applying to at, but’ 1 don't | 
have a number to give VOU seiiaty, 


QO No; but LT take it thet 


in approaching problems of this case, of this type, 
{ 


geotechnicians frequently develop a profile and an 


analysis of the worst case, to see what they may have | 


| 
| 





to contend with if as occasionally happens, worst comes | 


wal’ =e np 
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Cr. Exam. by Mr. Scott 


tO worst. Isn't that a Neqitimate approach? 

A Yes, we usually establish 
woust hi rst 

Q And do I understand then, 
that you are not able at this stage, at this pone In 
time, you have only been at it six months, that you are 
not able at this point in time, to give us the worst 


case and the worst results with which you may have to 


contend? 
A Dhaseis mot fever linabidsity 
’ Q Well I know you have the 
abil Tey. 
A I have to have a number-- 
Q A ewight ao Wher Ghusay, 


not able, I put it this way, that you haven't got 
around, you haven't been able to get around to it yet? 

A Yeah, 1) dom’ t-+have a 
number yet. 

Q Ands Ja;bake. ty thatitbhat 
work will have to be done, the establishment of the 
worst case, before one can gauge the extent to which 
or the type of solutions that can be applied? 

A For my own part, yes, I 
have to have a number before I can make recommendations 
to the management. 


QO And do you agree, Mr. 


Claridge, that the worst case has to be profiled before | 


the measure of the solutions can be accurately 


assessed and applied? 
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Cr. Exam. by Mr. Seott 


WITNESS CLARIDGE: 

A Wel), hethink esi, there 
would be enough information available at this time in 
the north that one could assume what the worst enna eeu ne 


would be and work on that. 





0) Well what do you assume | 
they are then? | 
A Imthink Dr..-Hwang expresset 
that adequately. | 
Q Butshe ysaid Yirank Iypethat 


he was unable to give us the worst case because he hasn't 





been ablehtouget around tto sit “yet: 

A He mentioned the siltrand | 
the high water table, and I would suggest a loose con- | 
dition which could be in the context of soil property. 


@) Yes, butawhat Lewas asking] 


him to do, he listed the conditions as you did. I was 
asking him to predict the heave that might result, and 
hetsays jhe Yidvebeedoing that, but he isn't able to do it 
yet, and he agrees that that's the appropriate approach 
to gauge and measure the solutions. Do you agree with 
that? 

A Yes. 


QO Andelbrtake it that. wou 





are in no position at this stage, to give us the heave 


potential of the worst case? 


A We certainly would make 


available all the data that we have on the project, 


| 


including that 100 miles south of Fort Simpson, so I 


| 


think that Dr, Hwang would he provided with a reasonable 
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Cr. Exam. by Mr. Scott 


data base. | 
Q He's not able to make the 

prediction jas. to the worst case, apart from the 

factors that make it up, and I take it it's clear that 

you are not either? 


| 


A IetaInk Dorn or sts together 


could do that. | 


QO Could’ do that,7 but haven't 





Gqdone-wesisn’ t that fair? 
A No sir, it's not been senet 
O AIAN Prone: "and! 12 fake “at | 
cnareyOuetave to do that, as I think Dr. Hwang says, | 
before the extent and the scope of your solutions and | 
remedies can be measured? | 
A Yes. 
Q Wes. *Nowlds take: it, Dr. 
Hwang, that precisely the same problem occurs with 
respect to measuring the worst case of thaw settlement, 
except in reverse? 


WITNESS HWANG: 








A The thaw settlement will | 
be much easier. | 

Q It will be easier to do? | 

A Because we know the . 
-~ from the experiment data and the past experience, 


to know the settlement, it's much easier than frost 


heaving. 
Q Al) wigqnese | Well: I take 


it that again what a prudent geotechnician does there 


as you put it, is he heging with the worst case and he 























| | ghee iy » Spee BED on sf? | | sa 
: | 
asd ish 





eit stem of otds 9On 2'SH 9 
eft minx? J26qs ,Ses> Jezow wnt Oo? a6 nolsothaerg 

| teds iuseio @'3i sf odst T Bas yqu tf stam Jed? sx02962 
Syerdie tom 6x5. voy | 

jotsen07 eu to nivod Anidd £ & ; 


iz 

a 

weds of Blyod | fF 

$'neven tud , ted? of Sluod Q ry 
e 


ftiel sede 2’ aet .of snob 


ne10b noed Jor @’sf ,atae on A or 
+L eda Df Baa, .tdet= IL4 0 ss irt 
,2y6e prewH .20 Anidd 1 as , psd ob OF syed boy tsa? ef 
has enotstuloe xasoy to saqoca oft Bas jnestxe std sx6ted Eft 
Thstwesem od aso e@etbomer j bf 
/29Y A ef 

210 ,%4 ovat LL wot .eo0Y () | 





itiw eiy9c0 melcoxrq emse sds yiseiosta desde ~praswh 


,Jienglsse2 wed? To sas. sJexow sdt pnlapessst oF toaqest 





Taatever nl stqeoxs 


tOUAWH ASIATIW 
















fliw Jyemel++oe weds ed? A is 
-1otess dovum sd | co 
[06 o4 yehees ead Ifiw gt ca) if 
4 r ‘| 
sifs word sw e2vesed 4 ina 


\owrettedxe t8@6q 943 “bas sehen icin Sti 


igoxt oedt yoless doom B'3t Rahal le att wor 
: G \ & 
or ye y:* 






ois? D Ifew “ater ae ° 


estan) eeob astoigdseso 


debe sadoed aa-%: 
aed) . 


BO hd iM Se Re f 
. we ~S Sh* of Eee 
, ae ‘sai ee 
_ a ' 7! 


on Ons e285 Jere 





ALLWEST REPORTING L.-TD. Spafford, Claridge, Yip 9544 
BURNABY 2, B.C. Hwang, Mirosh, ‘Davison 
Cr. Exam. by Mr. Scott | 





bl predicts the conditions that will create the worst case 

a the criteria for thaw settlement? Is that correct? 

3 oe A tT lost. you. 

4 Q I'm sorry. When you come 

°) to thaw settlement, again you make a profile of the 

6 | worst case? | 
A ipa tis C410 tite. | 
Q Yes, now have you done | 

that yet? 

A I haven't done that, but 


if I have soil data with me, I can roughly dive you the 


number here. 





Q Well can you predict, I 
don't have the soil data, but can you predict the worst | 
case result in terms of thaw settlement? | 

A Oh yes, yes. 

fe) All right, what settlement 
are we looking .at? 


A Depends upon the ice 





soil thawéd.,and we measure in the lab, only thaw trends 
that is the boreing change from a frozen state to thawe 


state and you intergraph from the bottom of your thaw b 


"up to the surface and that will give you an approximate 


number. : 


content, and the compressability when the permafrost | 
| 

Q Well I understand I | 

think the technique, hut have you measured the worst | 


case yet in thaw settlement? 
, A ¥eu mean have I actually | 


| 
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Ai had a pencil and calculated a number yet? 
2 @) Have you gauged the worst | 
3 problem in terms of thaw settlement that you will con- | 
4 front? | 
5 A I don't have, I haven't 
6 | come into the element sheet and getting the soil, so I 
7 have not calculated the actual number. | 
8 | Q Yes, that is something | 
2) again that you will have to do? 
ot A Yes. 
1a : Q Yes, and Mr. Claridge, 
12 do you agree with that? 
a WITNESS CLARIDGE: | 
14 A Yes, 1 do, | 
15 Q Yes, and I take it that | 
16 it is only when you have gauged the worst case, and its | 
ay, extent, that you can measure the adequacy ‘of the See | 
18 ions or the extent to which those solutions are going | 
+”) to have to be applied? Is that correct? | 
20 WITNESS HWANG: | 
2) A Yes. 
22 Q I think the answer was 
23 yes, was it Dr. Hwang? 
24) A Yes, I have to know aes 
25 fe) Well now, in your trans- | 
| 


' ¢ribed evidence, I think Mr. Claridge or Mr. Davison, 
and TI don! t have a nete of it, but you refer to a 
solution for thaw settlement problems, and you refer | 
to the installation of Ripe aRpPOrts. i'm sorry, that's 
in the evidence of the deaian panat, the design panel | 
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ehankay Sebi. Spatiord, Claridge’, Yip 
Hwang, Mirosh, Davison 
Cry. Exam. Dy Mrs Scott 
v has said that one of the solutions or the solution for 
2 thaw settlement is going to be pipe supports. As geo- 
3 technicians are you aware of, or are you contemplating | 
4 of any other remedies for thaw settlement? 
5 WITNESS DAVISON: | 
6) A Yes, there would be eo Neie 
7) contingencies that would be examined. | 
8 QO What would the other 
9 remedies be, or contingencies, if you want? | 
10 A One such device would be 
a1: replacement of the offending soil with suitable granular 
12 material that would not be subject to that effect. 
12 | 
| 
14 
is! 
16 
17 
1s | 
i 
IS) 
20 | 
eal 
ea 
pe | 
24 
25a 
a i 
| 
28 | | 
29) | 
30 | | 
| | 
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iL Q Any others? 
2 A As mentioned in our 
3 | application, one might also consider perhaps other types | 
4 of construction, perhaps a berm COnstEucrion, but this 
5 has other implications that are unevironmental regards, | 
e| mainly that would only be considered, | 
m QO How about drainage | 
8 | solutions? | 
/ 
a A That's what I'm referring | 
10 | to, that we were concerned about a berm CONnStruccion | 
P 
a for that reason, that we do prefer to be undercround. | 
12 | a) How about injection of 
13 other substances, such as cement? 
14} A NO Sir that's too tricky, 
15 | QO Are you doing any -- I 
16) raised these questions because as I understand that 
17 thaw settlement is not going to be Bonet ene that | 
| ’ | 
ag Arctic Gas appears likely to have to econtront, but you 
19 | may. Are you doing any studies on the applicability of | 
20 these solutions to thaw settlement? | 
21) A Not at this time other | 
a than in thinking about it, 
23 Q At what stage do you 
a intend to be able to produce a range of design solutions. 
a I'm not asking which solution yYOUSre going to \appiyeat 
| which place. | 
J | WITNESS MIROSH: | 
ary : A Well as Dr. Glockner | 
all | pointed out earlier, he is Carrying out stress calculations 
ae for both frost heave and thaw settlement. Dr. Fwano is | 
! 
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Carring out geothermal applications, ard at the point 
where we can match these two curves and see if we have 
a problem and to what degree, then we will be enter- 
taining solutions, 

Q Well what time frame are 
we talking about. It's the solutions we're interested ce 

A Well of scourse,.this i¢ | 
preliminary work but I believe that Dr. Hwang has 


indicated that he will be ready with his rodel, shortly, | 


and Dr. Glockner has indicated to you that vhe as at | 
a point where he is close,as well. If you want a specific 
date, lican't offer that to you Fight now, but we're | 
aiming at having this material to a point before the | 
National Energy Board. 

@) That means October 29, 
does it? 

iim beang facetious, 

MR. GENEST: They have to 


Snow their reserves first, it may take a long time. 


MR, SCOTT: 

O Mr lariagce . Tm 
instructed that the operation of a warm pipeline on 
sloping permafrost sites. where there are fine grained 
soils, may lead to special or unusual problems of | 
Stability and of drainage and erosion control. fic | 
you agree with that observation? | 

WITNESS CLARIDGE: 

A wes that. 1S ‘correct. but 


I might make the observation that south of Fort Simpson, | 


the slopes are quite gentle and generally not of a 
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1| condition that are prone to failure in the route 
| 


tO 


that we're considering. 











ai : @) ES §PEsyourm view that 

4] that problem will not arise south of Fort Simpson? 

5 | A I don't feel it would 

6| be .a significant problem. 
7 Q Aren't there south of 

3 | Fort Simpson any river banks that might fall into that 

9} category? | 
10 | A That might fall sir? | 
Ms 0 Thathight fall into that | 
nat category? ! 
13 | A There are one or two or 

1a | three rivers, the Trout River, the Tekesa River, are 

al two that come to mind. They're rather straight forward 
6 ones. I believe the Trout River was drilled Curing 


| Our investigation, We found it was essentially sand 


18 | and gravel at the location chosen,the banks are Stable, 

19; and we foresee no problem in crossing, | 
20 | QO -enyougdon!t antdcapate | 
21 | that the problem I have described or tried to cescribe | 





will occur south of Fort Simpson or at any of the | 





{ 
23} river banks south of Fort Simpson? | 
li 


24 | A Not at the river banks and) 
25 not to my knowledge, as a real concern along the main | 
26) ‘route. 
27 | Q Mi Spetrerd, in -cuestion 
28 | 47, on page 20 of your -- you proviced a discussion of 


{ 
| 

29] the input data for the design of erosion and dréinage 
| 


30} control devices, as I understand it, and suggested that 
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r 
a analysis was based on studies in sample areas. Have I 
oy GOtmusel maaig hie? | 
3] WITNFSS SPAFFORD: 
4 | A Correct, 
>| 9) Then you referrec in the 
6 text to a slide which is going to show us something 
ie nk 
“i about sample areas I think, What happened to the 
| 
4 slide. They ardthe highlight of my day at the Inquiries. 
9 | | 
A The slide was not made | 
\\ a 
vm up since I was called to this hearing somewhere between | 
ad, midnight and one o'clock Tuesday morning and was asked 
12 | : 
"i toxbe here immediately afterward. 
Pa The slide was a victim of that, 
a QO The slide not being 
a3 available, I'm going to have to ask you some questions 
*° | about the Sample -areas. ~Fipst ofsal ehow many were 
ae there? 
BE A So far there have heen 
| two.. We arehow analysing acthirds 
et @) Can you tell us where | 
Bao | | 
ee they were? | 
oe al | 
wea A Efwould.defer to. Mr. | 
23 | : : | 
xs Davison or Mr. Claridge on that because--- 
Ail H 
ae Q Did you not select the 
i] | 
25 || | 
| sample area? 
26 | | 
ms A io7al. Clidn tt select them, | 
204 
; they selected them. 
5 ! | 
“3H Q Who.onsthevpanel), ifpanybody, 
29 | | 
| selected the sample areas? 
30 | | | 
ee MR. DAVISON: 
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1 A Mr. Gillespie and I were 


ho 











involved in the selection, 

QO LSSee icant yous te Bitme 
where they were? 

A If you want a detailed 
list, I shall give you one, 

Q i take it that there 
were two, that Mr Spafford gow, 

A Mr. Spafford has worked 
out the hydrology of two. It believe it may not have 
been himself, another member of his firm I tole that 
we had a total of six that we would be transferring 


when we had them in presentable form, 





Q Well he has workece out 
two now has he? 
A Yes. sir’, 
Q All isi Ghitys where are those 
two? | 
QO They are in the -- er 
on a drawing. | 
A Can you. through your | 


counsel, provide that drawing of those two sample areas 


€O.uS? 

A Wes: ,i\wercou lidiz 

Q Can -you tteld sus «from 
recollection how large they were, 


MP. HOLLINGWORTH: 
Do. you want the drawings or do you want to wait for the 


slides? 


MR SeSCOTT: Bm don it Sean - tof 
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this information is shown on the Slides, it may not be. 
I want to know the -~ where the sample areas were, how 
big they were and a number of other things about them, 


A These are shown on 





drawings which I have with me. 





Q Who selected them, was it | 
you and Mr. Gillespie? | 

A theaters COLrece., 

QO low did you select them? 
What were the criteria? | 

A Gur fapproach in selecting | 
them was to identify a suitable variety of drainage and 
terrain conditions along the pipeline route, We | 


attempted to let's say select the full range that we 
Beet / vould be deadline with in: final design. Our approach 
there was to develop our methods within those areas 
that we felt could be extended in the Final design 
Stage to the wee OL the route, 

Q And referring to the 


two sample areas, what work was done at each,. then? 


A This work consisted of 





traversing through an area which extended roughly a 


mile or a little less thana mile along the direction of | 


the pipeline and up to one or two thousand feet to eithe 


Side Of the pipeline, There was a -- there were a ee 


| 


of lines that were probed for -- 
Q What do you mean probed? 
A Probed, by that I mean 
the active layer thickness was established at quite a 


| 
large number of points, ‘drainage courses were identified, 
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] where there was water, the amount of flow was estimated 
2 | where there was not water, but evidence of seasonal 
3, flow, the size of the courses were measured, In addition, 
4 | there were permeability tests done in the active layer | 
5 | and we also measured slopes and with the permeability | 
6 and slope data we were able to estimate the flows in the | 
7; active layer. | 
3 | Q What time of year was | 
9| this sample prepared? 
10 | A This was done in the | 





mid spring season, late May and June, after the snow 




















ne, melt had occurred. 
13) THE COMMISSIONER: Mr. Scott, 
14 | would this be a convenient time to adjourn? 
15 | MR. SCOUT: I have just one 
L6é | question. 
7! QO How could you measure in a 
13 | meaningful way the active layer in May and June, 
19 A PPOLon wine ar vour last : 
20 | words? 
21| 0 How could you in a meaningful 
22> | way or significant way in this, God's country, measure the 
231 active layer in May and June? | 
24 | A With a metal probe. ere 
25 | is about a quarter inch thick that you push into the | 
ee ground until —- | 
27 | Q I know the techniques but 
29 | what I'm saying is, in May the active layer as far as I 
29 | can judge ain't so active around here, 
ee 7 g 
| cats Why do you say that? 
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MR. SCOTT: I'm ready for | 
munch. 

A Have you got some records 
that we should have. 

THE COMMISSIONER: Well we'‘ll 
Han Oury ta two. 


(PROCEEDINGS ADJOURNED UNTIL 2:00 Po.) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. SCOTT: Mr. Commissioner, 


| 


Mr. Hollingworth has produced, under the title | 





+Foothills.Pi peline',itwo drainage study area maps which 
I take it are the ones referred to by Mr. Claridge and | 
Mr. Spafford. They are drawings Number DO565-B, and 

drawing D0565-C. I have suggested to him and I think Ha 


prefers this, that he should take them back and have 





copies ttade which can then be marked as exhibits in 
due course, if that's satisfactory. | 
| 
i 


THE COMMISSIONER: ‘Right. 
CROSS-EXAMINATION BY MR. SCOTT, CONTINUED: | 


©) Mr. Claridge, with respect 


to these two drainage areas and the manner in which they 


were chosen, and analyzed, by what method do you intend 
to extrapolate from these to the pipeline as a whole? 
WITNESS CLARIDGE: 
A First, I wish to correct 
an impression which I may have given you before lunch. 


We were measuring what is known as the active layer 





during the springtime, that of course is not true. We 
were simply measuring the depth of the thawed material. 

We are looking at the drainage | 
sites in terms of several seasons. We are presently 
| 


probing them, and examining the presence and distribut- | 


ion of water and comparing the effect of season on 
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drainage. 


O So would it follow from | 
that that the sample area maps therefore had no inform- | 


ation whatever as to the active layer? 

A Yes, the probed depths 
of the thawed zone during the springtime are given on 
the maps, and an estimate of flow through that thawed 
layer is also presented on the drawings. This is a 


portion of the active layer. 


Q Yes, but that doesn't tell 


us anything about the depth of the active layer. 





A It tells you the thawed 


thickness of the active layer at that time of year. 


The active layer is in your terms, the maximum thawed | 
depth which is achieved towards the end of the summer, | 


and this will be measured and when those results are in,| 


they will be incorporated on the drawing. . 
| 


O Liscentainiy tells us the | 


minimum active layer, that's what you are saying? 


A het S4uconmrec t. 

0 Not the maximum active 
layer. 

A It happens to be a more 


critical condition as water is forced up to the surface 





at sthat time of year, so.it's a relevant, condition. 

Q Do you think bearing that 
in mind, that the data on those sheets is really parti- 
cularly useful and something from which you can 


generalize? 


A It gives us a base.’ It 
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tell us what are the conditions in the springtime, and 


we will soon know what the conditions are in the late 
Summer, and it's important to know what is the drainage 
Situation really like, and from that we can begin to 
contemplate the effects of the pipeline. 

Q Well now, how do you inteng 


to move beyond these maps to the pipeline as a whole? 





How do you intend to generalize from them? 
A Through our multi- 
disciplinary studies by liaison with the environmental 
people, liaison with Dr. Hwang, Dr. Yip on thermal 
matters, and through our own continuing studies. 


@) Well I'm not quite sure | 
| 


what that means. I know that the panel and those behind, 
it are going to be meeting constantly over the next 


months or years, and talking about a vast variety of | 


Subjects. The problem that I ask you to direct yourself 
to, is having done the work on these two sample areas, 
by what process do you intend to generalize from that 
limited analysis, or analysis of a limited area, to any-| 
thing that will be meaningful with relation to the 
Pipeline as a whole? 

A Well I have said that we 
would be developing methods of design in the -- I 
referred to six areas, and we are extending that to 


nine, because we are concerned that we didn't have a 


sufficient variety of conditions under study. Now we 
feel we are identifying the range of conditions and we 


will be establishing methods within each area, an@ we 





feel the methods will he applicable at other locations 
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along the line. | 





Q And when you say you will 
establish methods within each area, what are you talkinc 
about? Drainage control devices? 

A Yes, drainage techniacues 
and erosion prevention. 

@) And I wouldn't overstate 
it if I said that that process, and those techniques 
and designs, are substantially ahead of you, work to be 


done? 


A Yes, that's correct. 





QO Now, with respect to these 
and maybe I'm asking a question that it's impossible to 
answer in the present state of the knowledge that you 
have, but when you have devised your methods, how are 
you going to plan for them? Are you going to lay them 


out on the alignment sheet and say do this here, do that! 


there, or what are you going to do? 





WITNESS DAVISON: 

A It's a scale condition 
that bothers us right at the present time. The align- 
ment sheets are, I believe they are about one inch 


equals 2,000 feet. At this time 1 do not believe we at 





get the detail on such a sheet. It may be necessary to, 
in the final design, to rely upon notes and actual 
Chainages along the pipeline with respect to the final 


design. 


Q Well perhaps I haven't 
understood. I take it that the purpose of the sample 


areas, whether it be two, six or nine, is to give you 
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a range of areas which will enable you to understand 
the drainage workings of that kind of sample area, is 
that correct? 


A That's correct. 





Q Yes, and from that you 
will be able to devise with particularity, the methods 
that are suitable in that type area? 

A That;is -correct. 

Q Yes. Well now, having 
got that, how are you going to plot the utilization of 
these téchniques along the right-of-way? Is it going 
to be done by mile-by-mile analysis of the route? Is it 
going to be done by some kind of Manual, or is -- what 
is the technique going to be? 

A A manual will be prepared | 
with respect to the techniques that can be produced,and | 
the application of that manual will be on-a mile-by-mile 


basis. 
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i Q So that the construction 

Bs people will be able to look at a manual and will tell 

3) them - at Mile 300' and a half what to do, is that 
4 what you're suggesting? 


WITNESS DAVISON: 
5 A The manual that I'm 





6 | talking about will be the techniques, the design, 


7 which the construction people will make reference to 
8 certain sections of that manual, for drainage or 
2 erosion control. That is how we're envisioning-it:at 


10 hie etime. 


@ 








ime Q What I'm concerned about 
2 in connection with drainage and erosion control devices, 
3 is whether the selection of which technique to use at 

14 which place is going to be made by geotechnicians or 

15 is it going to be made by construction people in the 


16] field? | 
Buy, A I would assume sir that | 


18 this design will be done by geotechnical people, 


1 Q So that at the end of the 
20 process, I take it there will be clear, instruction for 
21 the construction people as to which device is put where 


and how? 
A The design would be 


done by geotechnical people yes, 


Q No discretion, 
A iidon't understands 
Q it's not) going’ toibe.a 


matter whereby the construction people, as they come upon 
@ particular situation, select from a range of options. 


ny There would be, I would 
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envision, during construction, if conditions should 

change upon opening the pipeline, there is also con- 

Sidered a change Tenuel LE BYOU Washrito «Ga hkl uit -.that 

would comply with it and that it would be on site 

Gecisions with the engineers and the construction people, 

that would take this into account. | 
QO Now 4l -think IL .wnderstand 

your criticism of the -- leaving aside whether it's 

BIghic Or not, your criticism of the alicnment eee 

of Canadian Arctic Gas, but surely the Foothills elign- | 

ment Spectre are rgoing+tongive sinstruction on drainage 

and erosion controls and conditions? 
A Iém notssure sirs,, Could 

you just repeat this. I have indicated that.the detailed 

design, I feel that the scale of the mosaic sheets 

may be too large to give sufficient detail, I am not 

too certain as to whether you're feeling is that a ten- 

tative design should be placed on these alignment sheets, 


wee 


QO Taunderstood. your 
of 
Ccriticism,/the Arctic Gas alginment sheets to be that 


there was shown on them, Grainage and erosion matters. 


A That ~1isecorrect. 

0 Now was that criticism 
one of.principle or, thathe the scale of the map was 
too small or that the information was preliminary? 

A Thak iitiweppeareds tor; he 
a tentative design that may not actually be used in the 
field because of the scale considerations, 

Q tgtake if) that) what, vou | 


| 
would recommend to them is that they should up date from | 
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; 
BY time to time their drainage and control information and 
2 | modify their alignment sheets accordingly? 
3 ; A Providing that they're 
4! able to get the detail onto that scale, yes. 
5 | Q And I take it that you | 
6. will be doing exactly the same, providing on your alliqnwent 
7 sheets of whatever scale you use, drainage and erosion i 
3 | instruction? 
-| A At this. time I can not | 
10 | really say that, we have presented you with drawings, sir, | 
11| that have the information on it, at a much. larger | 
12} scale, and we have not seen whether we can get that aut 
13, to, the detail that we want down to a mosaic sheet, | 
14 Q Mr. Commissioner, I Spe: 
15 | just like to confirm so we will have it that the drainaade 
16 | study area maps that Mr. Follingworth has provideé and 
17 | which will ultimately be exhibits, appear to be at miles 
18 | 311.3 and 536.9. | 
19 | 4 Mr. Claridge in answer-to | 
20 | question 31, you have stated “as T understand, that you | 
21 | have determined that the method of treatment of cefined 
om drainage courses, will apply equally well to the surface | 
23| portion of the sheet flow. Now, I'm instructed to ask 
il 
24 you how that was determined. 
25 | WITNESS CLARIDGE: 
- , A Our consideration is that | 
27 as I stated that sheet flow is really --it's a poorly 
28 | defined term, it's-not well understood but our impression 
a9 | 


oA | : ; ' 
39; ation of poorly defined: stream channels most of which as 
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seasonal in nature and that the vast bulk of the water 
| would be carried through defined channel that could be 
| treated with breaks in the Same way as, let's Say, active 


streams. 
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1 Q Well apart from being a 

2 matter of general impression, is there any literature 

3 which supports that theory, or any study that you have | 
4 | done yourself? | 
5 A Well these studies that 

6 |i we are doing which will ultimately be reported on, will | 
7 Support this view. To our knowledge, there is no other | 
8 Similar study available. | 
9 0 Well perhaps we just 

| better wait until you are able to report, so we will 

| then know for certain that eye what the report | 
L2 reveals. I take it that the work is still underway? | 
13| A Yes; ‘we, are “just now’ find=| 
14 ing out how deep the active layer is. | 
15 Q No; but“ onethis subject, 
16) the work is still underway, and aren't you being rather | 
17 | aggressive, perhaps, in reporting the results of it | 
18 before it’s ==) | 
£9 A All right then, we won't | 
20 report it. 

21 @) in othér words; what this 
22 is is an impression, and you anticipate the impression 
23 may, but I suppose also may not be proved out by vour 
24 studies? 

25 | A Wel? this*is "our con= | 
26, + S¥dered “opinron; “that “this *will"in “fact “be “the case. | 
: have to } 
27 We don't/actually have to have it all written down | 
28 before we make up our mind. Usually we know in advance | 
29 dat we are Sete say in our report. 

30 9) You don't know surely in | 
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advance of your analysis of your studies? 

A No, but the studies that 
we are doing now are largely of a confirmatory nature 
of what we did in the spring, and I think we know 
pretty well what to expect. 

Q And I take it that you 
will be providing in due course, and maybe if that's 
the view, there's no hurry for it, some detailed report 
of this? 

A Yes, I'm sure Mr. Mirosh 
would expect that. 

QO Then in cuestion 31 also 
you say ‘the portion of flow occurring in the active 
layer has been determined to be a small proportion of 
the total flow.” Is that again an impression that you 
anticipate will be fortified by your studies? 

A This is based on a spring 
run-off condition at the time that studies were done. 
Of course, this figure will vary throughout the year, 
according to whe thickness of thawed material and the 
amount of runoff and the actual percentage will vary, 
buts, is Our, opinion that it will be a small percentag 
of what I consider run-off flow, as advised by Mr. 
Spatford. 

@) Well I suppose in the 
spring even I might have hazarded a quess that that 
was the fact. What about the fall? 

A We're studying that at 
the present. 


@) I take it that this 











epee i o™ <a 
£Y ,opbizel) ,Ss0%ieqe Ad en 
. noeived ,feo1lM ,paswi : 
i ffoo2 .4M yA .n6e -to 


Segsibuse zwwoy to sieyisas wo0y to somsvbs [ff 

$62 e5tbuse eft god ,ou A s 
Stuten yuosvsecatinco 6 fo yisprat ois won palob sis sw E 
wor! ow Anid? i Baa ,patzga edt ak Bib sw stérw to 4 
.tosqxs oF garw [flaw yote1q 2 

Joy ted? 3% esiss T BAA 9 é 3 
a'tsdt? ti sdyam Gas ,aetvwoo eub nl paibivezq sd fiiw t 
rogax belis2sb emoe .Jji to}? Yried on e'exed? ,wetv ong 8 
Seisit To e 

eon ch Stpe m'I. ,eoy é Of 
-tea03 tooeqxs Bblyow i¢ 
celts If aotzesur nl oedT 0 cf 

| 
Svisoe ed al pnonizxuco0 well to noisdiod ond yse voy tf 
to noisiogorg Iilsme s ed ot beaimasieb poesd esd asyel , ef 


teid coleeeigmi as nisps tedt al “.wolt Isjzod ad3 pel 


‘buta seoy yd belitt2zot od Ifiw steqiolias | az 


beced sf ald? A Tl 
h ot esibuse jandt emis oft ts notaibaoo Ii9-AuT ei 

| 
,2894 off Tuoripuords yuisv [itw sxupiL? aids ,saxvoo 0 her 
eds Das I[slus2sm bewsds to easnAoins add oF patbrosos & 
,yisv [ftw sostasotaq Leutos sit bas tionyt Jo tavoms fe 
national [fame o od ilLiw 34 Jedd noinigo wo ef.+i tod igs 
-iM yd Bbeeivbs es ,wolt ito~awxz zsbiranoo I stadw io te 
-byotisge j eS 
edz Ai ge@e0geue I [Law 2) les 


tert Jedd e2eun s bobisased eved tdpim I.nevo paixnge . bas 
<list sit auods 325040 «#963 eit, enw ws 
3s 28a3 paiybuse ox'oW 4 | 


-tae2eerxg edi 
eidy sends st aed T 9 





ALLWEST REPORTING L-TD. 9566 


BURNABY 2, B.C. Separrord,;, Claridge, gree) 

















Hwang, Mirosh, Davison 
Cr. Exam. by Mr. scott 


statement either has no application or has not been 


| 


fortified by any data with respect to any period except 


the heavy spring water? 


A We have an early indicat- 


| 


ion of the maximum thickness of this layer in the north-!| 





ern part of the route. We do have these numbers. 
There's not a great difference in that value, but our 


program is proceeding south and we will undoubtedly | 





have different observations there. 
@) And I presume -- 
‘ MR. GENEST: Excuse me, Mr. 
Scott. I don't think we got an answer to the question 


you asked. 


MR. SCOTT: Well we -- I take 





it that the witness agreed with me that this observat- | 


ion, while it might have some application to the spring, 
| 


| 
i 


didn't -—- had no application in any other season of the 


year. 


A Poieaneiecaeing chat the 
Observation or the statement I think will be confirmed 
im tie northern part of the route, and I’m ‘saying that 
I don't know in the southern portion. 

QO So again it's a good 
professional guess, about what the data and the studies 
will reveal? 

A It's our considered 
opinion, yes. 


) Well yes, but it's an | 





Opinion like so many matters, in which you feel suffi- 


cient risk, that you feel obliged to do studies? 
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Cr. ostalle Dy Mrs SCOUT 


A Yes. 

0 And these studies aren't 
to confirm something you already know, they are to find | 
out something that you don't know, aren't they? | 

A Correct, but when you are 
half-way or three-quarters of the way through, you tend 
to develop an opinion as to what you are going to dis- 


cover. 





@) Well it may be then that 
engineers are not so different from lawyers, as I 
thought.’ 

MR. GENEST: I hope they are 
different than judges. | 

THE COMMISSIONER: It's getting 
too deep for me. | 

MR soCOTTi: | 

Q Well now in question 32, | 
Mr. Claridge, and I'm tentative about asking these 
questions, and you tell me if I am too premature in the 
kind of questions I'm asking because I don't want to 
get into the subject if no firm views have been estab- 
lished, but in question 32 you discussed the control 
of water near the pipeline, and you refer to mound 
breaks, mound and mound break protections, special pro- 
tective devices on slopes, diversion mounds or ditches 
and revegetation and so on. 

Do you know of your own 
knowledge, or from the literature of any examples of 
places where svete) SPSserRe similar to those you contem- 


plate using, have been successfully used? 
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cr. Exam. by Mr. Scott 


A I believe that they are 


in application on the Alaska Pipeline, but I would have 


to refer that to someone who has actually been in the 
last two or three months. 

in use on the Alaska Pipeline. Do you know anything 
about how they are used in the Alaska pipeline, how 


they have worked, what the consequences are? 


A I don't have first-hand 


knowledge of the results of their work, but we shall be 


endeavouring to contact them about that. 
Q Well then I take it that 
you don't really present this as a solution to the 


problem. What you're basically sayina with respect to 


mound breaks of this type at least, is that we've heard 


Q Well you've heard they're | 








that they've been used in Alaska, but we don't know what 


the results have been? 


A That's correct, but we 
feel that this is the best approach to passing cross 


drainage. 


Q Well surely you don't 
proceed on any theoretical basis, you want to get data 


to prove out any preconceived theory? 


A That's our intention, 
and our intention is to provide the minimum disruption 
to observe drainage courses and by providing an 
interruption in the mound, we feel that this is the 
least disruptive way and leaving the condition after 
construction as close as we can to what it was before- 


hand, so we think that this is sound. 
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Q Well you say that it's 
the least disruptive way, and I take it that that's a 
theoretical conclusion because you haven't seen any. 


i’m SOrry: 


A Not entirely, I think 


there are highways that one could observe stream cross- 
ings. They're not entirely the same, but I think one 


could also look into pipeline construction in the south. 


I think Mr. Mirosh could comment on that, an@ I think 
there's some application to that experience. 

5 Q Well let's see what is 
known about whether they're the least disruptive way. 
What do you know, and I say know, about the effect of 
frost heave or thaw settlement in these breaks? 

A I would refer that, for 
first crack anyway, to Dr. Hwana. 

Q Pity vione, Dr. Hwang, 
you're going to tell us about these mound breaks now, 
and I don't know whether a computer is going to help 


you. 


WITNESS HWANG: 


A I haven't tried to do 


that yet. I do not have a number to report. 


@) ALIUYight “> Well,” Mr. 
Claridge -- I'm sorry, finished Dr’. Hwang? Did you 
finish your answer? 

A Yes, that's right, we 


have discussed this in Foothills' office with Mr. 


Claridge, but we haven't gone into a detailed analvsis 


of it yet. 


{ 
| 
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Gr. ExanaebyuMRy Scott 


Q Well back.to you, Mr. 
Claridge. What do you tell us? The thing that | 
troubles me is that it's one thing to say, as perhaps | 
you intend to, that we don't know what the solutions 
are to this, but here is a hypothetical concept which 
may work, and we will watch it carefully and analyze it 
encyall therrest of it. But to suggest that this is a 
design that will not be disruptive, is that fair in the 
present state of your knowledge? 


WITNESS CLARIDGE: 





: A I'm sure that from the 
point of view of integrity of the pipeline, frost heave 
will be given extremely close attention, that these 
predictions will have to be soundly valid. I think this 
was gone into in the design panel and earlier, and that | 
in addition, of course, the crossing of drainage is 


a factor in that. | 





Now, one solution that we have | 
talked about is where a heave situation is foreseen, 


that the pipe would be buried at a deeper level, and 


that there there would have to he surveillance of the 
pipeline during its operation. I can foresee 
having to repair breaks, perhaps to correct them if 
there is a heave situation. The mounds themselves, 

the mound itself may have to be altered. I look at thi 
as to a fair extent, an operation and maintenance | 


Surveillance problem. 
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Cross-Exam by Scott 


Q Coulc we put this -- we 


ceveloped a category in dealing with the design panel, 


that I think Mr. Mirosh suggested, that it was an idea 


on the back of an envelope. Could we put this particular 


idea into that category at this stage? 


A Well, Htliwoudd bes & 
think earlier than that. 

Q Fanldgemthan that? 

A Well earlier than a day 


or two ago. We are certainly aware of the problems 

and we have considered all the time that we would go to 
design procedures to remedy problems of heave anc 
drainage and other items and we are embarking on those 
designs. Perhaps we could even argue they're final 
Gesign problems, but we don't. We say that we are 
developing methods and we are in the midst of that. We 


are collecting our data and I wouldn't say < hetee uibdcs 


-- well you can see from the Grawings, that's bigger than 


an envelope. 


Q Arengvourfamiddar with the| 


expression horse tail drainage? 


A Yes, 2 Ve neard of it. 
I'm not sure I could explain it as well as you thouch. 


Q Well I'm not sure that 


f could have explained it beforetilastimucht! at ialdsibut 


! 


| 
i 


} 
} 
' 


| 
| 
| 


| 


Ditake teeythatvwthatomeders] toi alcituationsini which Ghere| 


are very many shallow ill-defined channels in close 
proximity on a side hill area, do we agree that we're 


talking about}the same thing? 


A That sounds reasonable. 
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1 | Q How are you going to 


i) 


deal with that. Have you given any thought to that? 


3 ‘ B. Well poorly defined 

4 | GoaiInaseswuk whink this «is texactly what we've been 

7 studying. We have been uncertaking study areas on the 

6 | Blanks of ghiUis. ,sljuseythe Ebbutt Hills .as one example 


| 
| 
j 
{ 
| 
| 
| 
| 
| 


7 where there is just this type of drainage, I think 





\| 
8 | it's very similar to sheet drainage and we would go back 
9) to our principle of controlling individual depressions, | 
10 | swells as we see them, providing the breaks where we | 
11 | a eee flow to occur and this would be very heavily | 
12' oriented on a field, walk over survey. | 
L3 Q Imsterms of «spacing ween 
14! frequently is it practicable to construct mound breaks? : 
15 | A In the areas that we have 
16 | looked at, the spacings are quite variable, depending on 
LF where the drainage courses are. JI think in the two | 
8] areas that you have. the minimum would be perhaps | 
19 50 feet, 40 feet, something like that, and the maximum | 
20 | might be 300 feet and that might be arranged. | 
21] Q Is 50 feet then the 
22 | minimum limit of practicability? 
23 | A Nope ii. | | 
24] Q Well what is. | 
; { 
25 | A The width of a break that! 


“6 | we've tentatively chosen is eight feet, so if one had 
| 


27' to, it would depend on the size of drainage course, | 

| 
28 | The break itself could be made wider, as much as necessary 
20 to pass whatever water there is, and then they would be 
30 | as frequent as the drainage courses. | 
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Cross-Fxam by Scott 


7 


i 
| ; : : 
1} Q Sent "snot simprackic 


7 


aaa in your judgement to place them end to end along tk 


Le) 


i Pipeline. “Obviously ® there as a cut, off, point isnt there, 


4) where a solution ceases to be practicable. 

3 | A Well. we would not forese: 
6 that that extent of break as being necessary. I think 

my in the examples that we gave you the range there, I 

| should suggest, would be a typical one. 

an Q You. also, refer to what 

10); you ‘call special protective devices, 

tly That..sounds like an 

Le advertisement just there, but you speak of speciel 

13) protective devices,to,,be; used, to..control water on steep 
“al slopes. 

LS | What is intended here? 
So} A Where is the reference, 
ped Nt ost. 

13 | . Q It's, question 32, 
19 | paragzaph:-- mo, atts not... The bottom of page 14, 
20) you've dealt with the conventional measures, I say 

i 
ee conventional in the sense that I think Arctic Gas has 
5 
““t referred to them :too,, the ;preceding,measures will he 
23) applied:-routinely on .all..drainage, courses, in addition 
=a special protective devices will be used to control water | 
a on steep slopes crossed bythe pipeline. And then you 
| 

YO! vefer specifically to stilling basins, let cown structures, 
a omebatilesias, Now »rfixst, ofall, take at,that .jyou | 
anticipate that the previously mentioned devices «hat 

es) 


us “Arebtand G pin sparagraph 32. will not be .useful.te 


-—-.| contnolowater pon steep adlopes, 
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| 
| 
A They, would be useful but | 


| 


bo 


they would not be the sole protection, 





Tt Q They wouldn't by themselves 


4 | do the job? | 





os || A Depending on the steepness 


| 
' i 
! 


fon) 


of the slope and conditions of the ground, 


7| Q Now when you refer to 


[69 


special protective devices, did you have in mind any- 





‘| 

| 
7 | thing else but the ones that are set out following that 
| sentence? 
ey A Those are the ones that 
a we are considering at the momert. I'm sure there will | 
13, be others that develop during further studies. | 

} 
a | Q PN SOG we tC cis t | 
= catch that. There will be others? | 
160 A IT would not wish to state. 

H| ; 
aa that there would not be since our studies are only 

i : 
ag | partly complete. In response to your previous | 
a | Suggestion, I'm sure we wouldn't pre judge at this | 
20 | point what measures would be needed. There may be others. 
saab | Q So that you will examine | 
a the efficacy of these methods and you hope as you go | 
a along some others may occur to you? | 
ody A I*m sure they will. ! 
| Q Yow in the last paragraph” 
a of Question 32, you say emphasis will be placed on the | 
| use of types of erosion protection which will serve both | 
ef to stabilize the soil back fill and disturb terrain | 
wae acjacent to the pipeline and also to encourage the early 
30 | | 


——_—— formation of new vegetation, The applicant is also commit — 
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1| ted to undertaking safeguards which will minimize the 
| 


bo 


degree of disturbance to the terrain. Now, when you 














3 use the expression types of erosion protection, I take 

4. it that you are simply referring back to the ones that 

5 you have mentioned previously. You weren't referring 

6 | to some additional ones? 

7} A Wes Sir, that! s correct, 

8 | Q All right. so that at the. 
9 | moment’ at “least -is *theLimit of ‘the ‘erosion protection | 
10} devices that you have in your repertoire? | 
12 A Yes 7S 35. 

12)| @) Well then, what is the | 
13) meaning of this last sentence "The applicant is also 

14 committed to undertaking safeguards which will minimize 
15 | the degree of disturbance to the terrain. From a geo- 

16 | technical point of view, I'm not guite sure what that 

17 | implies for us. 
18 A Bhat cerers «to construction 
| T believe tht would be handled im the t£ollowing panel; 
20 | Perhaps Mr. Mirosh would have a comment on that since | 
| he “1 be on it. | 
22) O We will no doubt deal 

i 

23) with it on the other panel, but this is your evidence | 
24 | and I really don't know what to make of that statement. 
25 | Prenkiy. is at -—- are you contemplating as,a geo- | 
oa technician that there are other safeguards within the | 
27 | knowledge of your geotechnical competence which must 
23 : be. taken or are you making some kind of motherhood 
29) statement about doing a good job all round? | 
30 | OR There would be definite | 
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procedures followed in construction to counteract possible 
disturbance to the terrain. For instance, the use of 
Arctic construction techniques. 

) ALe you giving advice on 
that? | 

A I'm sure we would be | 
advising Foothills on that, yes. 

Q Well just in point form, 
can you tell me what sort of thing you mean, 

A For example. in an ice 


, 


rich terrain, it would be necessary to minimize dis- 


ruptzon Of the root cover, For instance, one might 
LtyerOeensure that the roots are not torn up, might “use 
hand clearing or special machines that do not cause 


a disruption. 
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7 Q Have you had occasion to | 
2 give advice on these matters as yet to any members of 

3 the construction panel? 

4 A Myself, I have been in- 

5 volved with Mr. Speer and with Mr. Davison of our 

6 | company in giving just this sort of advice, yes. 

7| Q So I take it that they 

8 will be able to tell us in due course, what you have 

9 advised them, with respect to these matters referred 

10 to in that paragraph? 
ti ; A They have our advice. 

12 Q Is it in written form? | 
13 WITNESS MIROSH: | 
14 |i A Perhaps I can help you | 
15 out here, Mr...Scott. | 
16 | Klohn Leonoff, along with the | 
17 other people on this panel and others, have been in | 
18 various meetings with Foothills' people, construction 

19 people, pipeline design people. They have contributed 
20 opinions in these meetings, advice in these meetings, 
AT and they have had it counteracted in some cases, and 
ao in general it has been a give and take to determine 
23 methods that we would use for construction, for clearing, 
24 for operations on the right-of-way. This material 

mo will be in written form, primarily it's material that | 
26 | . we are developing in answer to any B deficiency aquest- | 
27 ions as I'm sure is CAGPL, and it will form part of | 
28 | our application at a time in the future when the N.E.B. 
29 feels free to fee a tei ah Ce 

30 | QO Well are you suggesting | 
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CrotTEhxams bys Mr 2 eScote 


that there is information which you are making available 


to the N.E.B. on construction safeguards that you are 
NOCeprepareusto: Makewaval bab Ve™@tomus? 

A No, we are certainly pre- 
pared to make it available to you, but we are trying to 
meetran“NsE- Be deadline to produce’ it)"for them; and. I''m 
sure at the same time that it will be available. 

Q I see. It doesn't yet 
exist in any written form, that's what you are sayina? 

THE COMMISSIONER: You are 
not prepared to present it yet to anybody, is that the 
POImGre Ht hasn't reachea’that stage, is that it? 

A Well it is very close to 
that stage since we are trying to meet a deadline for 
tne Energy Board, but 1t"s not “atthe final stage to 
date. 

Mis SCOTl.s 

@) Well let's come back to 
my question of Mr. Claridge. Mr. Claridge, have you 
in written form given any advice to construction people 
about what you call these safeguards? 

WITNESS CLARIDGE: 

A It is the same as Mr. 
Mirosh referring to that we have assisted in preparine 
responses to N.E.B. deficiencies, and that's what we 
have done. 

O Well would it be correct 
to say that you have provided to Foothills, written 
advice on these safeguards, whether they have filed 
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1 A We work a little differ- | 
. ently perhaps than you might understand. We are often | 
3 with each other at meetings and sometimes we chop and 
4 we put together one man's statement with another, and 
> | that's really how it was done. We are working, a number 
6 | of us together, both Foothills and the consultants, and 
7 in view of the time we have not issued any separate | 
8 Heport,” no. 
9 Q Well I take it then that 
10 the construction panel won't be able to tell us about 
11 them either, is that correct, Mr. Mirosh? 
10% WITNESS, MUROSH:? 
Thy 8) A Nows ir... gehink, we will | 
14} be able to discuss these methods. I'm not sure if | 
15 there's a question here which counsel should be giving | 
16 | some thought to, if we get into any B deficiency 
17 | questions,and whether they should be brought out here. : 
18 fe) Well before you induce | 
19 Mr. Hollingworth to rise to his feet, my concern, Mr. 
20 Commissioner is this, that these safeguards Mr. Claridge 
el has told us, and they're obviously important, they are | 
954 highlighted in his evidence, are safeguards that are 
23 to ke implemented,as I understand it, by the construct- | 
24 | ion people, and they are provided by a qualified geo- | 
25 | technician. : 
26 | There isn't going to be any 
27 geotechnicians I understand it, from Klohn Leonoff on 
28 | the wconstruction panel. ~If I don't find out what. the | 
29 | geotechnical ey aice on these safeguards is now, I won't. 
30 be able to find out later unless there is some ate 
| 
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CO Provide "Li. 
WITNESS CLARIDGE: | 
A I wouldn't wish to create | 


the impression that it's really terribly different from | 


i 
i 
i 


what has been presented in the evidence provided by this 
panel. It's along the same lines, perhaps with some 
different wording. | 
Q Well perhaps I misunder- | 
stand, but the whole thrust of question 32, it seems to 
me, is directed to solutions to drainage and erosion | 
problems. There is some limit, perhaps, in the under- 
standing of the application of those solutions in given 


cases, and you say as sort of a wind-up at the end, 





Notwithstanding all that, there are certain safeguards 
which we are going to implement in construction, so | 
that if we don't catch it this way with these safeguards 
will certainly save the day for us. 

Now, can you tell me what they 
are? Is there some manual I can refer to? Is there a 
tise: | What are you promising to do Nere that wilt 


reassure us? 


WITNESS MIROSH: 





A Well the sort of things 


that we would consider undertaking are, for example, 


defining where sensitive permafrost exists, sensitive 
permafrost being what we have gotten to call "fine 


grained ice-rich soils". Taking measures to insulate 





the vegetative mat by snow durina the construction 


phase if we have to go through those areas, not clearing 


those areas until the last possible moment of 
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construction, using low ground pressure vehicles where | 
we can. This kind of remark I'm sure is intended in 
Mr. Claridge's statement, but I guess I feel a little 
uncomfortable speaking to his evidence. I assume that 
is what he had there. | 


Q Well Mr. Commissioner, 





therda fiicwltyo.and? Iowon) t press: ati muchyfurther,» is 
that one of the functions of the Commissioner is to, as | 
I understand, is to make recommendations as to terms 
and conditions. We have been told now that the applic- 
ant is committed to particular safeguards above and 
beyond the erosion control devices and so on he has 


referred. 


I think. it«would be useful to 





know, engaging the recommendations that you may want to | 
make, what those particular safeguards are. I offered | 
Mr. Claridge the opportunity to say, well this was just 

a motherhood statement that we were going to do as cood | 
a job as we could. He declined that, and I gather 
there are a specific number of safeguards that are 
contemplated. 


It seems to me that in written 


form, I am entitled to know what those are, respect- 





wk) ve 


MR. HOLLINGWORTH: ie dont 
think anyone said that you are not entitled to them, 
Mr. Scott. It has been said that these solutions are | 


being put into written form in National Energy Board 





efficiency letters. This panel has expressed some 


apprehension about producing these prior to them goinc 
; | 


| 


a. a i. 
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to Ottawa. Frankly, I don't know if that's a valid con- 


cern or not. I can certainly check and let you know, 
Duta. donye think we have any objection whatever to 
producing them in written form when they are in written 
corm. 

MR. GENEST: Why don't con 
remove motherhood from your invitation, Mr. Scott? 
It might be more effective. 

MR. SCOTT: Well perhaps, Mr. 
Commissioner, it could be left this way. 

G Etake at that Mr. Claridace, 


I'm not interested in the construction panel at the 


moment, but that Mr. Claridge will in due course let us_| 


know in written form, what safeguards he contemplates 
with respect to this paragraph. I'm in no NUE Ey LOL 
that, if it is desirable to wait for some weeks, that's 
fine too. But I would like it from him as a geotechni- 
Cian, and I would like to reserve the richt that we all 
have to ask questions about it, if it should be 
necessary. | 

WITNESS CLARIDGE: 

A They would be identical 
to the safeguards that Mr. Mirosh just mentioned, that 
they are the ones that we have suggested to them. 

QO Well nonetheless, I 
thank Le Mr. Hollingworth doesn't object, sit I would 
like to have them in writing in due course because you 
as a geotechnician will stand behind them. Is there 


any objection to that, Mr. Hollingworth? 


! 
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MR. HOLLINGWORTH: I fail to 
see how he's not standing behind them now, 

MER. SCOUT: i?m not 
suggesting he's not. 

MR. HOLLINGWORTH: I mean 
it's just another piece of paper which of course we 
can produce, 

MR. SCOR s I'd be grateful. 
pewouldn. t be for my part so quick ito regard it as just 
enother piece of paper. I think it's an important 


matter and which I would like to pursue. 


MR. HOLLINGWORTH: They've been 
| 


listed for you by Mr. Mirosh and confirmed by Mr. Claridge. 


Inedue icourse that will. be ona bit of paper which. is 
the transcript, . ff you want me to produce another bit 


Of paper, with them listed on it, fine I shall do so, 


| 
| 





Pom troubled, Mr, Commissioner, 


ky the fact that there has been incessant demands 


by my friend to produce documents which seem to be some- | 


what repetitious to what has been stated in testimony 


sworn testimony before you and this is well known, We 


| 
| 
| 
| 
| 


have a job to do and a good deal of work revolving pee 


various applications including one to the Department of | 


Indian and Northern Affairs which you are considering 


now. 


THE COMMISSIONER: I know that. 


| 
| 
| 
i 


I think though that the material that is being filed with 


the FnergyBoard should be supplied to the inquiry. 


| 
| 
} 


I would direct that it be supplied unless in the meantime 


you decide that there's an objection you wish to take, 


| 
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| MR. HOLLINGWORTH: I have no 


fo 


objection whatever to filing that material which in due | 


course is to be filed with the National Energy Board, 14 


Ww 




















At understood Mr. Scott to ke calling for something over and 
5 | above that. | 
ei % THE COMMISSIONER: Are you? | 
ee MR, SCOTT: WEI] T think that | 
z will be satisfactory. It may be, Mr. Commissioner, | 
° I took this sentence altogether too literally and too 
10 seriously. What my concern is this, that there is a | 
LJ geotechnical panel that is in, as I understand it, in | 
call the course of recommending safeguards that relate to 
| 
3 | construction practices and which will supplement the | 
H | 
M4 drainage and erosion techniques of design that are | 
a referred to. In due course, I don't care in what form 
16 I get it, I would like to know what those are, in as 
al precise language as J can have them. and I'd like to | 
“al reserve the right to ask the applicants, geotechnicians | 
Ao | about them. 
ag MR. HOLLINGWORTH: May I just | 
a have a moment to speak to my client. 
a THE COMMISSIONER: We'd better | 
a wait for Mr. -- we're having a bit of a pause here I | 
“4 think. | 
25 | MR. HOLLINGWORTH:' There's ‘ 
ad Baer. problem here, Mr. Commissioner in that while | 
| 
ll we have no objection to producing the deficiency letters | 
sia to-the National Energy Board, there is a time for their | 
>a, | 


' submission and as chance would have it, that's the same | 


time constraint that thé Canadian Arctic Gas is under, | 
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We are in no way willing to produce our deficiency Letteste 
to anybody prior to the time that Arctic Gas produces 
theirs. | 

Mes SsCOVL: Mr. Commissioner, 
I'm not determined to have a deficiency letter, I con't | 
want -- I hope all of them will be produced and become 
part of the record here, but I'm not determined to have | 
a deficiency letter in cross-examination. I’m asking 


the witness to specify what he means by these safeguards | 


6 | 


MR.HOLLINGWORTH: Which he He 
done. | 

MR. SCOTT: Well, which Mr. | 
Mirosh has done and which he has said, all right, I 
accept that. Are those the safeguards we're talking 
about in their entirety, becauseif they are it seems to 
me tChatathepsentencésreally has littlesimpact. 

MR. HOLLINGWORTH: That's a 
conclusion you're welcome to draw. 
Why don't you ask the witness again? 

NRo«SCORT : | 

QO Well what about it, Mr. 
Claridge, I'm directed to asktyousagain:. | 


A Those are all of the 


safeguards that we would definitely recommend at this 


time, yes. 


Q Aren't those safeguards 
that would be performed by any sensible man? 
A No, a good number of these 


safeguards would not have been applied on construction in 


J an ae 
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other pipelines in non permafrost terrain and we're into} 


emnewe ctype ObFconstruction and I think it’s, faix to say 
these are See eee eens that are tailored to the 
terrain’ that.is going to be crossed, 

Q And juste so-d) haverat 
Glear; that'seall of them? 

And that's what you intended 
by that sentence? 

A Yes sir. 

O Now let me just ask one 
short pueseton or two short questions about community 
laterals, and particularly, the Pine Point Yellowknife 
katensl, HiNow, as: GE snderstand at) Mm, Maxnosh “ain an 
earlier panel has indicated that -- and perhaps he 
confirmed this morning that the operating temperature 
of this lateral will approximate ground temperature afte 
a certain point. Do I have that correct ky, Mr «Mixzosh? 

WITNESS MIROSH: 

A Yes Sir. 

Q Yes:, Have the geo- 
technicians on the panel looked at the lateral in geo- 
technical terms yet? 

WITNESS CLARIDGF: 

A Mr.Dan Wasylk of Klohn 


Leonoff during the last week has been in fact examining 


the conditions along the lateral and I believe Mr. Wally | 


+ 
att 


| 
| 





Drew is) intthe hotel today, in»fact,,to do the same thing 


and we will I'm sure be made aware of their findings, 


Q I presume he was only 


in the hotel for lunch. He should be out there in the a7 
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I take -+it there is nothing on 
Lt yet for us? 

A They*re not fast enough 
BOL Sena, WO« 

Q Now as geotechnicians, | 
do you anticipate any special design requirements becausg 
of the nature of the pavetaly thiolase portions of it | 
are hardrock, interspersed with muskeg and frozen silt. | 
Do you see any geotechnicians work inherent in that | 
kind of terrain? | 

WITNESS DAVISON: | 

A A concern that | 
we could have, it is a small pipeline, small diameter, | 
small weight, but a concern that we would have would 
be settlements, differential settlements due to irregul-| 
arities. 

Q LS ee EOS early to say 
how you're going to deal with that? 

A Vesa tat this time, | 

fe) Eptake vie that you haven't 


I 


looked at this line in the Fort Providence area? 
Or you at least haven't any information on what ee Ora 


may exist there? 





A This information that has| 


| 
been gathered is of such a fresh, new time that I'm not | 
acquainted whether we have looked at that partieculariy. | 


It's going to be done, I would say, within the next 
week, 27 a6 has not.already been done, I woulda say within | 
the next week if it is not already being done, 


MR. SCOTT: Thank you very much, 
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Re-Direct Exam 


gentlemen, those are all the questions. 

THE COMMISSTONER: Any re- 
examination? 

MR. HOLLINGWORTH: Yes, 

Mr. Commissioner, a couple of questions. 
RE-DIRECT FXAMINATION BY MR. HOLLINGWORTH: 

@) Drm Vip; - during your 
cross-examination by Mr. Marshall, a question was put 
to you as to any studies of a geotechnical nature which 
might have been done on the so-called cross delta route, 
across Rie Mackenzie Delta, and you undertook to check 
ana see VE you Nad any Studies, I wonder if you could 
answer that question at this time? 

WEE NERS Srevalelers 

A in response Fao (Mr: 
Marshall's question in regard to Mackenzie Delta 
crossing. the statements that have been read, no 
report has been done regarding geotechnicel data 
because I was-- CLC. c comprehend his question, 
Taste night. 

Q Mr. CVaricdgqe, yesterday 
there was some discussion between you and Mr. 
about the co-efficient of consolidation. and I wanted 
to know if you are aware of any field data which 
Canadian Arctic Gas has which might tend to support or 
aLecredqit this theory? 

WITNESS CLARIDGE: 

A Yes sir, I'm aware of 
some data that was referred to ina publication, This 


in 
publication was in turn referred’ to/a report by Northern 


| 
' 
| 


' 
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Re-Direct Exam 9569 
Engineering Services in response to a question from the 
Nat LOmelernergy: Board,.« at icouldsreferestcomthatyu. ylt 
has a title, "Some, Aspects of Natural Slope Stability 
in Permafrost/in relation to the applicant's proposed 
pipeline this was prepared in October, 1974 and it must 
be an exhibit, I would imagine. The paper referred to 
ine Chat spubla cations aSe SlppOrt <LSp by. Dru MCRObDeGCS, 
Dr. Morgenstern, who I believe are also consultants to 
Northern Fngineering Services, 

Now in this paper, there's 
a,weLerence, 1 might quote the paper, it is the 
Canadian Geotechnical Journal, Volume XI. Number 4, 
November 1974 and this same paper was raised as 
LtemMeatewwoeciion SB-2,1 of the roothills application 
and I believe I was asked if I had read it yesterday. 
In the meantime I have reviewed it,. 

Now in this paper by 
McRoberts ad Morgenstern, reference is made on pages 
461 and 462 to a case record known as Fort Norman 
Landslide, where it is claimed that field measurements 
of pore pressure were made which confirm the theory 
referred to. Now this is the co-efficient of con- 


solication that is used in the: so-called consolidation 


theory. To my knowledge and I'm sure I'll be corrected 


if eb mawrond. there a6 no vadditional field data on 
slopes which substantiate this theory, thus we must 
attach great importance to the measurements of pore 
pressure in this landslide, 


Let me just briefly describe 


how the pressure data were obtained. The authors report 
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that the test measurements and I quote "were mace by 
inserting a self sealing tapered piezometer through the 
active layer until it came to rest on the thawing 
interface". Free water is mentioned as being ponded 
at the ground surface at the location of all but one 
of the piezometers thus it must be assumed that the soil 
is saturated. Pore pressures were measured to be 

well above the level associated with hydrostatic 
conditions and the authors indicate that the result 
predicted by the theory was reasonably satisfactory 
although in fact the actual measurements were even 
higher than predicated. I mentioned last night that 
this theory can predict high values of co-efficient 


of consolidation. 
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- This time, in my view, is an entirely insufficient 


Re-Exam. by Mr. Hollingworth | 


I questioned how the field 
data were determined. I note that one of two types of 


piezometers used involved a Geonor tip. We have 


also been using Geonor piezometers in our work for 
Foothills' Pipe Lines and we understand them. They have! 
a diameter of approximately one inch. 
| 


During insertion of the piez- 


ometer, a volume of soil corresponding to the depth of 





the probe at a diameter of one inch is displaced. The 
effect of this displacement is to remould the soil into | 
a slurry, or it may, if one were to measure the pore 
pressure corresponding to a column of slurry, pore | 


pressure ratio which, I believe, is referred to as an 


RU value in the range of from slightly more than one, 


or slightly less that one would be obtained, depending 
on the assumption made of soil density. | 


The measurements of pore 


pressure ratio in fact were calculated to be hetween 
OSU, eana 1.00.) leas interesting to note that on a 
graph of measured pore pressure versus time from 
installation, that the pressure levels are changing. 
This is to be expected as the soil reacts to the severe 
disturbance associated with inserting the probe. The 
time allowed until completion of testing varied PSS | 


apout 10 and 120° minutes, with a median of 40 minutes. 


period to permit the dissipation of pore pressure 





created by insertion of the probe, indeed even to fully 


activate the piezometer in the case of the Geonor 
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Re-Exam. by Mr. Hollingworth 


design. 


Thus, an equally plausible 
TES 


interpretation of the results obtained is that they 


“s,. 
served simply to measure the density aeene remotest 







soil slurry. The mistaken conclusion is twen reached 


that high access pore pressures exist which ES end be 


the case. Our concern regarding the possible ov\r- 







estimation of pore pressure, when using the CV para- 


meter and the thaw consolidation theory applied to slope > 


stability is therefore reinforced by this dubious test- 
ing. The implication arises, as I stated yesterday, 
that the resistance of slopes to failure may accordingly 
be seriously underestimated with grave environmental 


consequences. 


MR. HOLLINGWORTH: Thank you. 
I have no further questions, Mr. Commissioner. 

THE COMMISSIONER: Well then, 
this panel. may, be excused, and thank you gentlemen, for 
coming and sharing your knowledge and experience with 


us. 
Thank you very much. 


(WITNESSES ASIDE) 


THE COMMISSIONER: Before we 


adjourn for coffee, a couple of matters of no great 





| 
| 





consequence. A week from Monday, two weeks from Monday, 


the Inquiry will be holding community hearings in the 
South Slave area in Fort Smith, wine,.Boint and Fort 


Resolution. Two matters that arise are these. 


| 
| 
| 
| 
| 
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One is, Mr. Genest and Mr. 
Marshall, at the Fort Simpson hearing, Mr. Workman, who 


is giving evidence in the usual way outlining the 


project Lor Arctic Gas, said) thateainethe peaks consexuct— 


ion winter there would be 4,000 men north of 60. At 





the time I thought that figure was wrong and I said to 

him, isn't the figure llargem thane that? He said ENo*%, | 
so it was left there, but just because we have the ae 
struction panel coming up this afternoon, I had my notes 


out on the construction evidence we heard from Arctic 





Gas, and you might refer this to Mr. Workman just so 
that if’ he's wrong, he will know and if I‘m wrong, we 
will know that too. | 
Mr. Williams at page 5575 and | 
following, said that in the second construction season | 
there would be nine spreads, six of them north of 60, 
and three south of 60. This may be my own conclusion 
in my notes, but I have written down here, so there 


would be about 6,000 workers north of 60 in the peak 


winter construction season. I just don't want 2,000 





workers to be lost in the discussion of the project. 
Just ask Mr. Workman about that. 

The other matter that I wanted 
to raise relates to Foothilis.. “Mr. Hollingworth, «I 
suppose Mr. Ellwood is coming as usual. This will be 


a community hearing in a place whose principal connect- 





ion with the pipeline in a physical sense, is your | 


feeder lines or branch lines or whatever you call them, 
and so you might make sure that Mr. Ellwood discusses 


| 
| 
| 
the, certainly in Pine Point and Fort Smith, the | 
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advantages that will accrue to the community, in the 
view of Foothills, through the delivery of this gas and 
so forth, and -- excuse me? 


MR. HOLLINGWORTH: I'm sorry, 


Sate Ortomith. 16 note 





THE COMMISSIONER: I'm sorry, 
of course it isn’t. I mean Pine’ Point, forgive me. 
Well at any rate, at Pine Point you can dilate on the 
advantages to your heart's content, but you might also 


make sure Mr. Ellwood discusses the construction pro- 





Cram in relavion to the bringing of gas to Pine Point; 4 
and he might also be prepared to indicate in Fort 
Smith and Fort Resolution the reasons why they will not 


be getting in on this. 


Well that*s not terribly 
important, but I thought I would mention it. Well, we 
will adjourn for a few minutes for coffee and then you 


Can present the “construction panel. | 





MR. HOLLINGWORTH: Certainly, 
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ge ee Kosten, Jarvis 
im Chest 
1 (PROCFEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. HOLLINGWORTH: Mr. 


3 | Commissioner, we're now ready to commence on the 





4 tenth panel of Phase I evidence, Foothills Pipe Lines 


Lea) 


the Construction Plan, The panel, some of whom are | 
6 known to you, on my immediate, or my far left is Mr. 


Paul Jarvis, consultant’ for Foothills ‘and Mr. ALP. 











SS) Bauer next to him, who has been on a previous panel. | 
| | 
3; Mr. Mirosh who by now is familiar to us all and on my | 
10/ far right is Mr. Walter Kosten, also a consultant to 
Il! Foothills Pipe Lines. 
2 iF 
Ilas the panel been 
+3 sworn, Miss Hutchinson. 
- EDWARD A, MIROSH: Recalled 
af A.F, BAUFR: Recalled 
= WALTER KOSTEN: Sworn 
ue PAUL JARVIS: Sworn | 
| | 
ue Ht | 
: DIRECT EXAMINATION BY MR. HOLLINGWORTH: 
19 i} | 
| Q Mr. Mirosh, proceeding 
20 || 
f Sorrect iy «to question 3, if we might, can you highlight 
24) | 
| some differences between the CAGPL approach and the 
ey ; | 
ht Foothills approach towards construction planning? | 
5 | 
23 4 
WITNESS MIROSH: 
: A There are several 
on | 
differences which I would like to highlight. To | 


highlight the differences it is necessary to compare | 


mainline construction in the Northwest Territories between 


| 
: : ee | 
the two projects. The most significant difference in 


construction activities is that CAGPL have estimatec that 
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they can construct an average of 75 miles per mainline 
spread whereas Foothills have determined that a mainline 
spread would construct’ an average Of SS miles. This 
difference is all the more significant in that the 
spreads for Foothills would be working with 42 inch pipe 
of a wall thickness and grade which is close to previous 
contractor experience. 

THE COMMISSIONER: Excuse me, | 
Mr. Mirosh. Forgive me, an average of 75 miles per 


mainline spread per winter? 


, 


A Yes sir. 

Q And yours as So mites | 
per winter per spread? : 

A Comrecu, 

QO Caney (OM, #sSOrry. 

A This difference is all the 


more’ significant in that the spreads for Foothills woulc 
be working with 42 inch pipe of a wall thickness and 
Grade which is “close fo previous contractor experience, 
whereas CAGPL spreads would be working with a 48 inch 


i 


pipe with a thicker wall and with crack arrestors for 
which no applicable construction experience is available, 
Foothills feels that 55 miles average per constructior 
spread is a realistic spread productivity especially 
considering the harsh environement, the unknown factors | 
of construction in the north, and the degree to which pipe- 
line crews will not have a full contingent of seasoned 
personnel available. It is tempting to estimate a hicher 
productivity rate per spread in that a higher productivity 


would significantly reduce fuel consumption, equiprent 
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requirements, manpower, camp and total construction 


spreads and would subsequently go a long way towards 


beducang total capital cost for the project. CAGBEL have! 


estimatedthat they will require a maximum of six con- 
struction spreads whereas Foothills for similar mainline 
construction estimate a maximum requirement of eight 
construction spreads, 

Sinceboth projects would 
require the same con-tractors working with the same 
labour pool and the same equipment to undertake either 
J0b, then Foothills consider that CAGPL, have over-— 
estimated the productivity that is attainable under the 
CILCuustances.) Tnetact. mather than the CAGPL project 


showing a better productivity rate it may well show a 


lesser productivity rate in view of the large diameter, 


thicker wall pipe and crack arrestors involved in 
Pat Oe e.. 

THE COMMISSIONER: Excuse me 
again, Mr. Mirosh, Am IT to take it from what you say 
that Foothilis feels that Arctic Gas will not construct 
75 miles per mainline spread per winter, Peano 
view is that they may well not reach Foothills estimate 
of 55 miles per mainline spread per winter? 

A Yes that's the impli- 
cation of that statement sir. 


THE COMMISSIONER: All right. 


ny A second major cifference 


between projects occurs in the tonnage of: pipe, fuel 
and other materials and equipment which we consider is 
required for mainline construction activities in the 


Northwest Territories. 
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THE COMMISSIONER: Excuse me, 


Forgive me for interrupting again, but does that 


-- if it turned out that you were right, then would that. 


mean that the Arctic Gas Project would not be completed 
in the three winter seasons of pipeline but might take 
four or even five years. 

A Yes7/ or ab they. could 
find more spreads, I suppose they could increase the 
number. 

LEE -COMMGiSSIONER? “Mre Score, 
this quzeeita of construction schedules and -- is an 
important one because we have heard from the Chamber of 
Commerce of the Northwest Territories that they wish 
to advance a proposed construction program which the 
pipeline companies would be required to abide by which 
would stretch out the period of construction beyond the 
contemplated peak, three winters, Magistrate 
Sprecker who gave evidence in Whitehorse, he was from 
Alaska, he wasn't speaking about construction schedules, 
but he said that Alyeska was already a year behinc. 

When you are considering evidence to be brought fror 
Alaska, would you see if you can find some witness to 
come here to tell us what their original plan was in 
terms of construction, how long they thought their 
construction program would take, how long it is taking 
ard how Long “it. Looks"as ME Mar Gletcgo mig) ibo. habe 
We sPrear sy ON, 
MR. HOLLINGWORTH* Mr. Mirosh. 
A A second ‘mayor difference 


between projects occurs: in the tonnage of pipe, fuel anc 
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and other materials and equipment which we consider is 
required for mainline construction activities in the 
Northwest Territonies. Foothills have estimated their 
total tonnage required in the Territories to he slightly 
Ip excess Of One milton tons. (By examining the CAGE, 
application, we have extrapolated their tonnage recuire- 
ments for mainline activities in the Northwest 
Territories to be somewhat in excess of 1.3 million 
tons. Of this tonnage, Foothills would require 539,000 
tonS of pipe whereas CAGPL would require 810,000 tons of 
pipe. he logistics for pipe between the two projects 
will be more difficult for CAGPL in that their tonnace 
iS greater. In addition, since their pipe diameter is 
larger and their joints are heavier, they are likely to 
be more restricted in handling and shipping pipe, especiall, 
On rail cars and barges. 

HOn hued, Koothia ls: has 
estimated a total fuel requirement of 284,000 tons which 
includes our estimated propane and aviation fuel needs. 
Based on the CAGPL estimate, we have extrapolated their 


requirement at 173,000 tons, which figure does not 


(2) 
jes 


include propane. One of the presumed reasons for the fu 
discrepancy is the productivity rate which CAGPL have 
assumed, if the, productivity rates are the same, or if lin 
fact, those for CAGPL are slightly less than those for 

be consaderably higher for .CAGPL than for Foothills, 
bS,Significantyto bear inymind that such large differences 
in fuel create large differences in transportation 


requirements for shipping this fuel and for storage. 























i 
s dost tnemeiops bas alnkred: sm told jo Br vm | 


tvigos gobsapssenos oniiangem aot, baxtupes 
fed 2ligijoo ventxosiaeat, teow es on ft . 
. 


7 
| t 4 eoisosi set eer mz bax iveot see teto3 ig 7 
<2 fol = eit! s+ mk EE Liat eno to, eos aie ak 5 i 


|= ' : ' 
| 12 ba 14O2 earot shett oda6fogerz2xa sved sw OL soilqgs f 


eowis174 ots ag gorsivisos sad fats zo% einem 
pt. 78}eee> ch nt jefwemoe od oF eaizedizzet 
| w9 fdow el tnhiogd specced etdt 25 aenod 
luow 24049 eso1adw oqiq 20° gnod 
| 1 Ow > Tier (iq wea potteipol ai? ae hae d | 


sed mk JIDAD to® Sinoltitib szom ad. tiiw 








9 atari? le .soksvidbs nt \.19I0axp, Bt a 
i | 1+ soivesd dae etntot tiedt Bae. sepzat cm 
ca prtis rts Sas pattiaead ai besotazest szom ed sa 
\y -opzed Sas ates 1tet ag : bat 5 
j 150 lau 104 , ws ave 7 
| pamoxiupay ut I[s303.4 hodenttes - he at 
sIisgorg HSstsmises 240 sebatant | nee 
7 Lots & ‘ya oved aw yetamitdew sIGQAD sis, no Boesa ie 
1 
i mph? dotidw ,enot 000,E5. 15 Jqgme Lyne, es, 
. I ‘ b eS tao edd 406 sn0 + 988 QOLg able at | 

> wer yrbvistouborg ods ee yone 
nt?! 2° (ousa s#¢ ote abdez ytivisouborg. ang a 









— 


: ven an was 
seoty med? adel yhadpt la age ATOKA? 3eA 2208 





se weetg blvoow sanmeriupes fou? oft 
4 ,2iiiddge4 x0} med G90A9 203 redid, gic 
5 - a M 7 
ra 


(OIA SE I7b ep26l dous suf brcin A aa 4 H9a 6 


a 
awk thaxoquhas4 iy pope 


ate 


802 bite 





‘ twe 


[eg 


10 





ST 
IURNAE 


' southeim Canada passes through Fnterprise and terminates 


. . Mirosh, Bauer, Kosten, Jarvis 
REPORTING L-TD. erence 
BY 2,8.¢. In Chief 9600 


A third difference between 
projects has been mentioned before and is that CAGPL 
are planning en eter eanene airstrips for operation 
and construction whereas Foothills will rely upon heli- 
copter transport supplemented by fixed-wing aircraft 
Gperationsxcuring construction “frenwinter airstrips and 
lakes along the construction zones. 

Both ‘CAGPL and Foothills assume 


that extensive use will be made of the Mackenzie River for 


barging ‘construction materials.) CAGPL have estimated | 


that they will require the addition of a fleet of 11 | 


barge and tug sets in order to move their tonnage of eee 
ial and equipment in the Northwest Territories. Again, | 
because their spread productivity figures are higher 
than that of Foothills and since their subsequent fuel 
consumpt ron as) lower ‘than that of Foothills. there is an} 
implied savings in the number of barges and tugs required 
to move CAGPL tonnage. Onwehetotkher thands, Foothills 
calculates that an additional eight new barge and tug 
sets will be required to move its tonnage in the 
Northwest Territories, 

Q Gan’ yourbriefly outi ine | 
your plans for staging materials at Hay River, rnterprise 
and at other locations along the Mackenzie River? 


A Bxisting “rail “trackage frdm 


| 





at Hay River. We plan an intermediate staging area at 
Enterprise with supplementary staging and storage at 
HayRiver. Enterprise would be used primarily for off 


loading material which would move to staging areas other | 
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than Hay River or which would move by truck and permanent 
highway or winter roacs to stockpile sites along the 
Mackenzie Valley. ' 

Hay River would be used to the 
maximum extent possible for movement of material Girectly 
from rail to barge with a modest amount of storage, To 
supplement these two areas, we are currently anticipating 
that we will develop a major stagim area at Axe Point 
which is located directly across from Mills Lake. Axe 


Point would give us the advantage of being Cownstream 


‘ 


of the Fort Providence rapids on the Mackenzie River end 
in addition would give us a two week earlier start on the 
barging season due to earlier ice breakup compared to 

the Great Slave Lake. The site which we:i.would propose 

to use at Axe Point is a former RCAF base and this 
location naturally lends itself to good storage anc in 
addition appears to have excellent bank conditions ‘or 
barging opeztions. Axe Point would be accessible 

by an all-weather road from the Mackenzie Highway er: 

the construction of such a road has been includec ir 

our latest plans, 

There are other locations which 
we are considering as secondary staging areas anc ‘thee 
areDory Point, Poplar Landing, Fort Simpson and the 
Mackenzie Highway Crossing of the Mackenzie River 
north of Fort Simpson. We have not completely assesscc 
our needs for transfer and staging areas other than 
Hay River, Enterprise and Axe Point at this time, however, 
our studies are continuing in this area. 


i You hac previcusly rentione: 
















 @8vs hey teteOs | 
| EARS 


Syanectrsy One Sows ya Syvom pivow dosciw iar aot vet ante fs 
git geoda aettia eliqtvote of vonor veemiw x0 vewdeld 

; “ayetiav gisnsdasM 

afz of hoan sd Sivew z6vER yok 4) 4 Gp > ae 
vitsorS Sebistom tor dnomayon 108 ear" s ae mit. 2 


et  ,sostete to dawons feetom p Athy opted ost £ Bt mo? 





srisnqrotins ¥fdastees Sis 9u ,2HDIS Ows ho jnamo lagu te Tr) 


(1e 
fniod agA. 26 Bers — 10fsm 6 qolavel {[liw ew tedt+ be. 


oi ,oded affiMigo1t egor0s ylteerib Besascol eh dotdw 

1s tiadwod pated to spstcavis ed? ap avip Silvow tied Lay 
tavit atsasdoeM edt no ablgqget saaehivoti $204 ‘old. to la 

we + so $642 29il4tee Joew ows so en ovine Blvow noigihbs ni VCE 










m 
_ 
_ 


ot batsgmoo gquAsotd sos xoilis® ct 9uh coesee paipisd 


ae 


Ty ere raaeacaee penne 
= 
id 


a8 85 


socore >Sluow-ew doidw stile sd? .sAsd evele tsaex0 on 


ce 
pone 


pil* Sas eend YADT tend? s ai totod exA ts seu ot 
Fi 


4 
‘ 


5 


ne apsrote Roop of Pleats ebnal yilstyseqn notsasol 


~e* agelsitwes aAnad soaollsoxs avai oft atasqgs moltibdn. 10x : 


tdteavnn8 ed binow gnted exA .3nokreqo paigisd © 


in Yewdtet! aisnodsosM edt mort? bsor tedinew-ifs os yd 


so 





“shufonk seed eed-hsor 6 dove 20 soigsoutteno> ett 










= 


senslq teste! tue 


& 


foidw angoidgepel aedgo sis oxedT 
- Ane 2se0ys palvsta yisbaosve2 es ye oe 8x6 oN 

a 

wit bite noagura t104 pak basd asigod . vankod ytodats | 

belts 

travis gisnowdnsM 9d7 to it ort ‘yowdpt peer | 


b S92 a%2R8 ee Jon ovad ech panne sional 


Mirosh Bauer Kosten, Jarvis | 


AC EWEST REPORTING IL-TD. 


BURNABY 2, B.C. Ln -Chiet °602 


to 


1e9) 


your barging requirements and the fact that you estimated 
a need for eight barge sets. Could you elaborate on 


this? ; i 
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We plan to ship material by 
barge from both Hay River and Axe Point and possibly fron 
other locations as Gindicatedveamiiver. Such Material | 
movement would originate at these locations and would 
terminate at various wharf sites along the Mackenzie 
River. We have determined that we would have a shipping 


season of about 105 days in duration out of Axe Point, 


and that the shipping season out of Hay River would be 





about 88 days. 
iny Galiculating the: numbermrof 
barges ahd tugs which we require, we have taken the 
worst case shipping season, that is assuming only 88 
days of shipping season available out of Hay River. 
Based on shipping out of Hay 


River, we have estimated our average cycle time for 


delivering materials into the Mackenzie Valley to be 
8.6 days, with an additional two and a half days for 
loading and offloading, giving a total average cycle 


time for each barge return trip of 11.1 days. 





Although in our application we 
assumed that we would use 2,000 ton barges fully loaded, 
we have in our latest calculations assumed 1,500 ton 
barges loaded to an average of 1,150 tons. 


Based on the above parameters, 





we have determined our maximum barge and tug require- | 


ments to be about 8 harge sets. A barge set would be | 
| 


made up of six 1,500 ton barges and one 4,500 horsepower 
tug. 


As previously mentioned, CAGPL | 


have estimated their recuirements at eleven barge sets 
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and on the assumption that three such complete sets 
would be available from existing operators, they have 
| 
indacatedyinrtheir application) thatrtheix total | 
requirements would be eight such sets. We are not cer- : 
tain if this assumption can be made, however, if we | 
also can assume three barge sets being available from | 


the existing operators, then our requirement would drop 


from eight to five such barge sets. 


To relieve pressure on Kay 


| 
River and Axe Point, we have been investigating the ° . 
supply of fuel into the Mackenzie River system by tanker] " 
in the Beaufort Sea. We feel that this may be feasible | 
and are currently investigating this further. If we | 


were able to do so, then although we would not realize | 
a significant barge and tug saving, we would, however, | 
be able to greatly relieve transportation pressure on | 
the southern part of the Mackenzie Highway. and on the 
southern part of the Mackenzie River system. 


0 Aside from barging, do es 


see any other means of transportation along the Macken- | 





Zie Valley? 
A Yes, we are contemplating | 
the use of an existing winter road which stretches from 
Fort Simpson to Inuvik. We feel that some material, | 
particularly material required in an early stacae of 
the project, could be shipped by means of this route. 
We would also utilize the Mackenzie Highway to its 
fullest extent. | 


Q Can you describe your 





approach to the development of wharf sites on the 
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Mackenzie River? 

A Our current estimates are 
based on upgrading all existing wharf sites if such 
upgrading is acceptable to the communities in which they: 
are located. At other points, we have located wharves | 
which would be near to good storage areas and in proxi- | 
mity to construction camps along the pipeline route. | 
At these locations we anticipate the installation of 
temporary wharves which could be composed of floating 

| 
structures and which would be removed during the winter | 
time to prevent damage by ice. Using this approach, we | 
would not plan on leaving a wharf structure on the | 
Mackenzie River after construction is completed. 

0 Mr. Bauer, you're: Super= 
vusom ofconstruction and planning for Foothills Pipe 
Lines Limited? 

WITNESS BAUER: 

A Yes. 

Q In that capacity, have you 
appeared before this inquiry previously? | 

A Yes, I have appeared as a 
member of the pipeline design panel. | 

QO Please explain what you 
mean by conventional buried pipeline construction, 


esepcially with respect to permafrost and other 


Sensitive ‘terrain. 





A it tis rantieipated that 
essentially conventional established winter pipeline 
construction techniques will be employed on this 


project. These techniques have been developed over 
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approximately the last ten year period, permitting a 
more economic installation of pipelines in those areas 
in which muskeg was prevalent. Winter construction 
Over sensitive permafrost terrain is considered to be 
Similar to winter construction over muskeg. 

Winter pipelining today is a 


standard procedure, in terrain where it is applicable. 


‘To this extent the various operations are described: 


(a).e(Clearings sNo,particular 


aspects are unique. Clearing in winter provides more 


stable ground, and in areas of poor merchantable cuality 


timber, permits machine clearing as compared to hand 
clearing. Such areas would generally be muskeg and in 
the case of this project would also include sensitive 
permafrost soils. 

(b) Grading. Operations are 


carried out by bulldozers. In winter operations in 


muskeg the frost is driven in by repeated passes of the 


equipment on the working side. It may be necessary to 
use light muskeg-type vehicles on the working area and 


ditch line to drive the frost into a sufficient depth 


to enable the ground to support the ditching equipment. 


In areas that are not muskeg, a mound is formed over 


the ditch line to prevent frost penetration. This mound 


is removed immediately ahead of the ditching operation. 


For this project the same operations will apply to 


| 
| 
| 
| 





| 


| 





| 


sensitive permafrost terrain as to muskeg. In addition, 


Snow roads will be used to protect sensitive permafrost | 


tundra from vehicular traffic where possible. 


(Hoactringingiay This iis 
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al Garrmaedrout. ‘by ‘off=right-of-way stringing trucks... Frozen 
2 | ground facilitates truck movement in muskeg terrain. | 
3 For this project, we would use snow roads on sensitive | 
4 permafrost terrain to protect the tundra where poesia 
5 (d) Bending. Bending usually | 
6 | requires pre-heating of the pipe at the point of ea 
7 dependent on the ambient temperature during the day. 

8 | The bending of the pipe conforms to the line of the | 
9 | grade rather than’ *to*the bottom ‘of "the “ditch.” The | 
10 sequence of operations for winter construction is we et cie a 

ala as in sufmmer pipeline construction ditching precedes 

a2 the bending operation. | 
3 (e) Line-up. The pipe is | 
ia | joined in this operation and the first weld pass is 

15 applied. Pre-heating of the pipe ends are a normal 

- practice in winter pipelining. Also, the weld is 

dk? covered with an asbestos blanket wrap to control the 

18 cooling rate. 
Hes) (f) Welding. The filler and | 
20 cap passes are applied to the weld during this operat- 
ak ion. Again, pre-heating and applying a weld wrap are | 
aa standard procedures to control the cooling rates. | 
pie) (q) SRDiechings Siniwinter | 
24 pipelining practice, the ditching operation follows ie 
25 | welding operation and precedes the coating and lower- 
26 | ing operation. This sequence is adopted to minimize | 
ai the time between opening of the trench, lowering and 

28 | backfill. Ideally, the ditch is excavated, the pipe 

29 ibwseea into the ditch andethendvtch*backfilled’ at any | 
30 given location within the span of one day. This 
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procedure is followed as close as possible. This pro- | 
cedure keeps the ditch spoil from consolidation due to | 
freezing, and where it can be accomplished eliminates 
the need for padding placement if the soil type is suit-| 
able and does not contain excessive boulders. | 
As mentioned earlier, the frost 


penetration along the ditch line is controlled by place-| 





ment of a cover mound during the grading. The removal 
of this mound is performed immediately ahead of the 
excavators, usually during the same day. 

(h) Coating and lowering. 


It is general practice to utilize a tape or extruded 





plastic-type coating on winter construction. When the 
line is tape coated the pipe is heated and dried by 
the use of line heaters preceding the cleaning and 
coating of the pipe. The pipe is normally lowered 
directly into the ditch where possible, from the coating 


machine. 


Dependent on the terrain, the 





pipe can be coated ahead of the ditch, lowered back on 
skids, and then lowered into the ditch by a separate 
lowering operation. 

If the pipe is supplied pre- 


coated, this operation then consists of patching the 





welds, and any other areas where the coating may have 


suffered damage. 


ard operation and other than pre-heating of the welds, 
there are no unique features in winter pipelining. 


(i) i paet imei n Dhiiesvids a ee 
{ 
| 
| 
| 
(j) Backfill and clean-up. 
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im Chive. 


The backfill operation follows immediately behind the 


} 
! 


lowering of the pipe and areas other than locations of a 


Pa : : 
tie-in weld are backfilled with the clean-up roughed- 


in. If the ground has become frozen for some reason, 
padding of the pipe with fines is necessary to prevent 
damage to the pipe and coating. This is normally re- 
quired.as well.at tie-in locations. If the soil sumessee 
excessive boulders, bedding may be necessary ahead of 
the lowering operation, as well as padding after lower- 
Lng: 


‘ (k) Clean-up. This crew 


completes the clean-up and the dressing-up of the 





right-of-way. Normally a mound of material is left : 
along the ditch line to compensate for settlement of | 
the ditch backfill material when it thaws. This mound 
is larger than that provided on a summer project, as 
the backfill material will have aqreater voids on a 
winter project. Revegetation is deferred until the | 
summer months and generally aerial seeding is performed 
by helicopter. 

As can be expected, efficiency 
of the crews is somewhat decreased on a winter con- 


struction project. The provision of portable heated 





shelters for the various crews is common practice now. 
The manpower is normally higher, as spell-off personnel 


is provided to prevent over-exposure to the cold. 


Equipment maintenance is 


higher due to greater equipment breakage in cold weather. 
- 
Further, it has been recognized that effectiveness of | 


| 


the personnel is excessively reduced and the contracts 
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1 will provide a minimum temperature below which certain | 
2) of the operations will not be carried out. | 
3} O Can you explain why you | 
4) propose to clear the route one year in advance of actual, 
54 construction? | 
6 | A The general approach to 
7 the right-of-way preparation has been to effect maximum | 
8 use of the equipment, spread out the work to reduce 
9 peak manpower requirements, provide an opportunity for | 
19 the integration of northern native personnel at an | 
ae early date and pre-construct to the extent that it is | 
12 reasonably practical, for those operations ahead of te | 
1S) actual pipeline construction so as to minimize congest- | 
14] ion on the right-of-way and provide early access in the | 
15 | area where permanent roads do not exist. | 
16 | Further, in these areas where | 
17 | a large volume of granular material may be required, | 
18 this material would be prepared and placed ahead of a 
es Ppipelaying operations with the foregoing considerations 
20 in mind, 
24 TO thise extent, the clearind 
<2 | and grading operations will be more labour intensive, 
23 with some hand clearing anticipated in such areas where | 
24 | merchantable timber exists. It has been proposed, | 
25 | therefore, that these operations would precede the 
26 | - pipe laying operations by one winter construction | 
ai | season. | 
ear Inasmuch as the routina of the 
29 | Mine is not considered finalized, at this time, and may. 
30 | be subject to changes in certain areas, during on-going, 
| 
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investigations, it is premature to predict the volume 
of materials required to be moved at specific locations. 
In areas where the terrain is | 
relatively level, the clearing operation can be per- 
formed with no grading to provide access along the 
right-of-way to establish a working base for the con- 


struction activities. The similar principle applies 





where the terrain is rolling, and where the right-of-way 
does not encounter extensive side slope, although where | 
steep grades are encountered along the right-of-way, | 
such as at ravines, river and creek crossings, side | 
trails may be required to facilitate wheeled vehicular | 
traffic around areas of steep grades. | 


| 
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Where extensive side slopes 


bo 


are encountered along the right of way. in order to 


Ww 


facilitate safe operations. right of way preparation 


| is required to provide a level working surface. This 





>} is accomplished by cutting and filling, with the 
6 necessary preventative measures to aboid deterioration 


of the slopes. In such areas, in some instances, it is 








8 | anticipated that importing of granular material may be 

of necessary where sufficient material is not available with- 
10) in the immediate area, and to prevent deep cuts in the | 
11} Side slopes. In such areas necessitating cutting into 
12] side slopes, measures will be taken to prevent slope and | 
13) right of way deterioration, particularly in permafrost 
14 | areas and in such areas, grading would be deferred to the 
13 pipeline construction season with side trails constructed 
16) to allow access around such areas during the clearing 
17 | operation. | 
18 | In those localized areas. requir- 
19 | ing extensive fill material, it would be the intent to | 
20% haul and place this material after clearing. | 
2u| MR. HOLLINGWORTH: Mr. commiss4 
22 ioner I have a question for Mr. Bauer which is not in | 
“31 the printed evidence. 1 dont tothink:, itewillle bet very 
“4 contentious but during the design panel, a cquestion of 
25} concrete weights came up and as I anticipated, some of | 
26 | my friend might wish to cross-examine on that, I peeenen 
: I'd ask Mr. Bauer to make a statement correcting what 
2 | | 


i he said previously about these. 


A Yes Mr Marshall directed 


———. @ question at me and as far as the estimate of percentace| 
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7: of concrete rates and I replied with a 50 percent LIGuUre, 
| Now the 50 percent of the total line does mt mean 
7 50 percent of the concrete weights.It would be 50 percent | 
A of the 50 percent as far as concrete weights are concerned. 
i 
5 | THE COMMISSIONER: You're not | 
- | making yourself very clear to me, I don't know about 
_| anyone else. Can you rephrase that answer? | 
4 A The total estimated 
| figure so far is 50 percent of the total line to : 
| be back, to be weighted, overcome to achieve negative | 
= | i | 
mal buoyancy. | 
| Q yes. | 
| A Mow 50 percent of that | 
Yj 
a total figure would be approximately concrete weights the 
4 |i 
fel remaining portion would be select back-fill 
ic | and so on. - 
| Q So you're saying that 
— you are going to require negative buoyancy techniques 
tf on wo0spercent of the route and’ that one half of this : 
SO percent or 25 percent of theutotal, would involve | 
| | 
ai| concrete weights? | 
ae A That's right, that is | 
| correct. | 
a MR.GENEST: And the other 25 would 
,. be back-fi11? ’ 
on MR.HOLLINGWORTH:Yes, that is my| 
gah understanding. i might | 
56| -Say too, Mr. Commissioner, once again the mag card | 
ee machine that puts out these summaries seems to have | 
Hay defaulted on numbering pages in some instances so that | 
29 | while we have -- at least this copy has numbered pages | 
401 l and 2, they are then not numbered until page 14 and 


| in fact, I started putting in my numbers by hand and T got 
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to" page* +982; *T* turned the page’ and’ I got*torpage ‘14 
so there's no page 13. 
y | THE “COMMISSIONER? That’s 

good. 

MR. HOLLINGWORTH: We'll 
have a lucky panel. 

MRS *GENEST® "That takes "out 
a whole lot of cross~examination. 

MR. HOLLINGWORTH: 

@) WF can proceed with Mr. 
Kosten's eeienee.. Mr. Kosten; you' rerthe *presrden: 
of Fnergy Systems Engineering Limited, a consultant for 
Foothills Pipe. Lines? 

WITNESS KOSTEN® 

A ves: 

O Does the sheet attached 
to the prepared evicence and having your name at the 
top accurately describe your academic qualifications 


and experience? 


A Les 

@) Can) yourread thatbtinte the 
record please? | 

A EBducationt Bachelor 


of Science in Fngineering, University of Saskatchewan, 
LOS, 

Bachelor of Law, University of 
Saskatchewan, 1956, 

Banff School of Advanced 
Management Diploma, 1967. 


During the summer of 1955 and 
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“ Contractors Association of Canada, 1964 and19692 and 
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1956, Pipeline Inspector and route locator, Fish 
Engineering Limited. 

1957 = Joined. Mannix Co, td, 
as Division Fngineer of the Pipeline Construction Division 
In this position until 1962 when assigned as Project Manag 
of a pipeline construction project. Appointed eonetpuce 
tion Supervisor of the Division in 1963 and Division 
Manager in 1964. During the period of 1963 to 1968 
approximately 1200 miles of pipeline were constructed by 
the Division. 


‘ 


In 1969 appointed Special 


the 
rrojects Manager responsible for/ examination of New 





Ventures. 


In 1970 transferred to Techman 


Ltd. and appointed General Manager of a Pipeline 
Fngineering Consortium responsible for the recruiting 
of professional engineering personnel and Cevelopina 
the consortium into an engineering consulting organization 

In 1974, resigned to establishla 
new engineering consulting firm and presently president 
efsthic fiom, 


Affiliations. Societies. 





Association of Professional Engineers, Geologists | 
and Geophysists of Alberta; member of the Engineering 


Institute of Canada; and Past Director of the Pipeline 


* 


Past «President, 1967- .68 term. 
: 0 Would you please give a 
description of the construction of the mainline 


portion of the project in summary form? 


> Ce Fie ie howe 
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i 
1} A The mainline pipeline 
aI is proposed to be constructed with eight pipeline | 
3 construction spreads, Lemerprerposed to construct Jeune 
4| of the eight spreads over two construction seasons. | 
5 | the’ eighth ispread’ béing constructed during the first | 
6 pipeline construction season, 
Je It is proposed that right-of-way 


Ww 


preparation will be carried out one season ahead of 
39| ‘daetual pipeline construction. Thus, the construction 
| tactivities ailibe carried out over three construction 
a) , 
| 


h seasons. It is anticipated that possibly some restor- 








p2 | ation measures may be required in the fourth season as 
i 
13 well. | 
Ld Q What construction resourdes 
| are tavai lable ror arevanticipated to be available-to enable 
{| 
L6 | the successful completion of theproject? 
v7 A The Pipeline Constractors) 
| : 
13 | Association of Canada lists 42 reqular members which 
19 | represent themselves as pipeline construction contractor 
| \ 
20 | Entedevicetcontveerers @evhile there are other contractors 
i 
21] that are not members of the Association the membership | 
22i/ includes most of the contractors that would be Sere ckee 
23 | to have the capabilities of fielding one or more | 
i | 
24 | spreads for a project of the nature that Foothills | 


proposes. 


It is “submitted that a good 


example of the capabilities of the Canadian 
“8 Pipeline Construction Industry is the recent award by 
et Interprovincial Pipeline Company for the construction 


300 of the Sarnia to Montreal project. This project has been 
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| organized to be constructed with seven spreads, over 

2 520 miles to be constructed during one season. The 

3) work was awarded Pome pipelineycontractors. | 
| 

4 | While that project consists 

5 | ot 30 inch pipeline, as conmpaned: toviPoothi lls 42 anch 

6 | pipeline, the I.P.L. project cottains a substantial amount 

7 | of rock work. We have recognized that upgrading of some. 

3 ofthe: constructiomiequipment wibl.besrequired to Pe 

| them to handle 42 inch diameter pipe; this has been | 

10 taken into account, and subsidization, if required, is | 

al anticipated by Foothills to accomplish this upgrading | 

12) fomrithiis, project. | 

13} libeis, abso vanticipatedyrhat 

144 some of the pipeline contractors will enter into joint 

15 ventures with non-pipeline contractors to bolster their 

16 financial and personnel resources for the Foothills 

17>] project. 

13 | Foetihich|s tare: cognizant that ! 
i 
19} there proposed project will require substantial PRE SEO 
20 | planning, organization and financial commitments, relative 

‘| 

a tO a similar magnitude of aproyect ain Southern Canada, and 
22| these factors have been taken into consideration in the | 
23 | development of Foothills' concept. | 
24 | Q Can you explain the time | 
25% sequence for construction and how it was arrived at? | 
26 | A The time sequence for | 
27 | construction was developed from an assessment of the 

28 | terrain, the conditions under which the construction 

29 | spreads would be required to work, and the present 


anticipated construction resources existent in Canada. 
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Also taken into consideration 
was the fact that a substantial number of spreacs would 
be required a hieweeo uae tax the resources of the con- 
tractors in terms of equipment and personnel. 

It was recognized that on a 
project which consisted of a single spread. the I 
tor could be selective as to the personnel, to the 
extent that the most. competent tradesmen could be 
selected, resulting in maximum uproductions«. -On a project | 
OL this wature,.requining .numerous, spreads rit wild be | 
Paes eee to have the most competent personnel eistributed 
over all the spreads and augment the lance of the | 
| 
requirements with newly trained or in some instances, 
untrained personnel and have them acquire the experience 
during the course of the job. | 

Fxperience has showr that under 
such circumstances, Cecrease in production will result, at 
Peactyatethe start.of the project, thus resulting in | 
a Graw-down of the overall average production that can | 
be anticipated. | 

This factor, coupled with the | 
winter conditions that are anticipated in the area. Teel, 
to the conclusion that the volume of work that could | 
be reasonably accomplished in one season would be of the | 
order of 50 miles in the northern end, to the order of 


75 miles in the southern end, per season, the average 


keing about 55 miles. 
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In Chief 
| 
1| It was also concluded that | 
2 because of the resources reauired, as well as the support 
3 | facilities, it was not practical to consider the work | 
7 being done in one construction season. | 
S| As @ recultyiitiwas concluded | 
6| that the project could be completed by the utilization | 
7 of seven and eight spreads over two winter construction | 
| 
8 | seasons, for the actual pipeline construction. | 
9 | Consideration has been given 
10 | to possibly conducting the most southerly spread one | 
gL season ahead of the remainder, that is during the same 
12?) season that the clearing and grading is proposed to be 
13, carried out. This would reduce the total spread re- | 
14) quirements for the project down to seven. | 
15 | Inasmuch as the right-of-way 
16 preparation may involve a requirement for the movement | 
17" of a considerable volume of borrowed material onto the | 
13 | right-of-way, a was concluded that it would be desir- 
19 | able to perform this operation, as well as the neces- 
20 sary clearing prior to the commencement of pipeline | 
a construction. It has therefore been proposed that : 
22 | these operations be performed one season pricm ster ene | 
2331 start of the actual pipeline construction. | 
24 This procedure would reduce | 
25 | the peak equipment and manpower requirements, extend | 
26) the construction period for the labour forces, assist 
27 | the northern labour to familiarize itself with the 
28 equipment, and in’those areas beyond present road | 


access, afford some access for the installation of the 


| | 
| 
30 | support facilities that would be required for the main | 

| 



























age 
tiveat ,nedeoxt aia 0 onuin 
vss Sohulonds Geis enw 41 
acacie 6a3 es flow es .Sovivner ee ee ee 
1xow: att “eblenos ot Isuttopag dow Wee St ,polsitiss? 
‘\qoasse actiovatenos eno nt eaob pated 
bubisbibaee eswW di ,Jiuest 6 BA J 
soitetiliay ont ve badelomos ad bivos toatoxg ond 343 
aoljoujteno. usiaiw owe seve’ @basazgqe tipis Sas nevee to 
.agivourtencs Sailegt@ Lasts eft ro? ,enddesse 

navie need as: aolzseteblenoD? 

sno beouqe yiidigace Jeom eft prissubnes yidteseg oF 
esa ert pritub el deta .rebaiemet afd Yo besos noesce 
| sd o8 S9aegouq ek Ortbsie Bns prizselS oft ted noesse 
-o2 Basige [6464 sd4% eotbat bluow elAY 3060 Bbaetsis5 

-saves Oo awob toato1q Ssdt TOT atnomstiup Ver 

vew-to-sipix sd @6° Houmeant apa 

jomeyor sy yo? gusmetiuper 6 evilovai yem noltsextadetg , OL 
eii ofne Lstzredam bsworx0od Yo smufov sldexsbienos 6 Yo TL 
~iLaeh ed &ipow J}o4eds BeBOLaCS Sew SE! .(Sw-to-sdpirz 
| -ceensm es as Ifow es ,noitexsqo eidd Mroiisq o¢ side 4 Cl 
! enlfivceiad Ta anemesnamiioo aft o¢ tOotagq pnites!5 yrs | os 
od isis Seepqotq nesd stotsreds asd $I .noksoistenos 
| ais of teileg moase2 sno pomroteq od anol ssteqo saont 
‘aolsounteno9 ontfeqtq Isutos se tas 
soubey Sivow exybevoza aint 7 
| brecxs ,agnemestupey ears gene ON 
| . tuitees ,aenre? suedst edt x02 weigal foezarsates: | 
ie ed diiw tleett ostistiims? oF s00d 
| bsox tpazery baoyed 26915 ae snd 
— to nolistaliszent eas id facies 


- 








baa prise 


ae sia 7 


9620 


ALLWEST REPORTING L-TD. Mirosh, Bauer, Kosten, Jarvis 
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1| construction spreads, such as camps, warehousing and 

2| storage facilities. 

3 : Q Do you feel that sufficient 
4 | skilled and unskilled labour will be available for the 


5] project, and do you plan to utilize northern labour? 


6 | A The availability of | 
7 | skilhbedataboursfor any project isa: function, to a 

S| degrees,otethesmarketland.of the incentives provided to | 
9 | attract Labour. In order to attract craftsmen to a 
10 | project in a remote area and work under conditions that | 


are anticipated, the appropriate incentives must be 











12! provided, and these have been duly considered in caer 
i { 

13] ing Foothills' project. | 

14) Lireshsubmitted) that thegnucleus 

15 | of the crews of tradesmen that will be required are 

16 | presently available, and we refer again to the example 

17 | of the Sarnia to Montreal pipeline, wherein seven 

18 spreads will be utilized. The craftsmen involved in | 

19 | pipeline construction are welders, machine operators, 

20| Teamsters, and skilled and unskilled labourers. | 
| \ 

am Tobthevrextent thatiworkeis 

22 | available for the skilled tradesmen, historically there | 

2% haveabeenosufficient,availablej to fillother needs, 
| 

24 | Thetcontractors ,» throughsthe | 

25 | Pipeline Contractors Association of Canada, and in con- | 

26 | . junction with the trade unions, have made it a policy 

27| over the past ten or more years, to provide and arrange 

28 | training programs for the skilled trades, to enable 

sal prospective trainees to acquire the basic skills re- 

30 | quired for the opportunity to work on a project. 
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In Chief 
| 
| 
1! Due to the relative decrease 
2 in pipeline construction activity in the last year or 
3! two, prospective trainees experienced little eeeoreanity, 
4 | £olubelazemtheic trainingsduecto™ lack of work opportu- : 
=| nities, and so interest in the training programs | 
| | 
6' decreased to the extent that the last two welding train-) 
zi. ing programs, one in 1974) and@oné dnhthetspring: of 
8 1975 had to be cancelled. | 
g | The Association is quite will- 
10 | ing and anxious to promote the training of prospective | 
11 | tradesmen, and a project such as Foothills proposes 
12/ will provide an excellent incentive for the promotion 
i 
13 | of such programs. This avenue has been explored with 
14 | the Association and plans are beinc developed to pursue 
15 | this avenue. 
16 | These programs will also pro- 
17 | vide the opportunity to train northern natives £Or those 
18 | that are inberested in these opportunities. | 
19 | Asidecirom suchhtraining pro- 
20 | grams, however, the skills required on a production basis 
21| on a pipeline project must be acquired on the job; that | 
#22 | is a training program will teach the basic skill, for 
231) instance of a welder, but as with any other trade, it 
| 
24 | iis through @the application oftthatsskill through, pract- | 
25 | ice that the individual can achieve the productivity : 
26 that is acceptable on an actual project. | 
27 | Testhis extent, for a project 
28 | of: the nature proposed it has been anticipated that 
29 | productivity on each spread will be low, at least at 
30 | the start of the project, due to a certain contingent 
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In Chief 
limited 
7 of/personnel with limited experience. To this extent, 


bo 




















it has been anticipated that a nucleus of various 
experienced, skilled personnel will be available, who 
will be augmented with personnel who will have limited 
experience, and will acquire this experience as the job 
progresses. 

it isvsalso conceded that at 
the start and throughout the project, there will be the 
normal contingent of personnel that find that the job 
or the conditions are beyond their capabilities, causing) 
a turnover of all labour. Of labour rather. All of | 


these factors have been considered. 





With respect »to,..the .use of 
northern labour, the contractors and the Association 
have shown a cooperative attitude in attempting to give 
those interested an opportunity for on the job training, 
and an attempt is being made to provide this opportunity: 
on the Sarnia to Montreal project. 

Inasmuch as the northern 

who 
natives/have had little exposure to pipeline construct- 
fon an the past, they willy, toga langegextent;.be limite¢ 
to the type of work they can perform; operations such 
astchearingwand grading-can,utilizera,larger aguantity 


t 
} 
| 
| 
i 


of unskilled labour. This was considered in Foothills’! 
proposal to perform this activity one year ahead of | 
pipeline construction, thus providing employment oppor | 
tunities over a longer period for such of the northern 
labour that had an- interest. To the extent that is 
practical, Foothills will stipulate conditions requiring 


the use of northern labour on the project. This will 
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BURNABY 2, B.C. Mirosh, Bauer, Kosten, Jarvis | 
In Chie£ 
| 
1| require coordinative efforts with the native people, | 
2 || andaTeeis Foothills' intent, as a matter of policy to | 
3 | pursue this course. : 
41 Q Mr. Bauer has mentioned | 
5 | ditching. Can you elaborate your approach to ditching | 
6 | for pipeline construction? | 
7| A The aspect of ditching 
S| as it relates to the Foothills project involves a 
9 | consideration of the techniques that will be employed 
10 | in ditching under essentially conventional conditions | 
11 which do not present unusual problems, and ditching in 
12 | permafrost, in which little experience has been acquired 
13| on a large production basis as related to pipeline | 
14 constructions 
15 | Our assessment of the project 
16 | is that approximately one-half of the project, namely 
17 | the southern half, conventional ditching paniuuanee ; 
1s | will be Ses et and special techniques will be omen 
19 | in those areas that are classified as discontinuous | 
20 | permafrost. | 
21) In soil that is not in a state | 
22 | of permafrost, ditching is carried out by covering the | 
23 | ditch line with a berm of material from the right-of- | 
24 | way to prevent deep frost penetration. This material 
25 | is removed immediately ahead of the ditchers, and can | 
26 | be ditched with a wheel trencher with no unusual pro- | 
27) blems in areas that are not boulder infested. The 
28 | latter require excavation by backhoes. | 
28 | In those areas that are in a 
30) state of permafrost, it is anticipated that dependent | 
| 
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In Chief iat oe ye 


on the soil characteristics, some types of soils will 

be able to be ditched with a wheel trencher in the 

normal manner, with presently developed eauipment. There 
has been research carried out in an attempt to develop | 


ditcher components for ditching in permafrost with 


some degree of success. 
Foothills considers that in 
order to achieve an acceptable production rate with 


a trencher, 
either fa ditcher or a backhoe, a modified blasting 


| 
| 
technique will be required to be carried out ahead of | 
the excavating equipment, where a state of permafrost | 
is encountered. 
Ssuchidwa liing and blasting 
techniques would utilize an explosive charge per unit, 
to break the material up to the extent that it would be 
readily workable with either a trencher or a backhoe. 
While such a er adche has been: 
carried out fo eer to; date, Foothalis intend to arry | 
out further tests in this area prior to the actual | 
pipeline construction. | 
Q Mr. Jarvis, are you vice- | 
president and General Manager of Unies Limited, consult-| 
ing engineers of Winnipeg and Edmonton? : 
WITNESS JARVIS: | 
A Yes. | 
0) Do the sheets attached | 
to the prepared evidence and having your name at the 
top, accurately deScribe your academic qualifications 


and experience, relevent to construction of winter roads | 


and your general construction experience? 
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A Yes. 























Q Would you read the contents 
of the sheet, please? 

A My education is a Bachelor 
of APplied Science from the University of British 
Columbia in 1958. I am a registered civil engineer in 
the Provinces of Manitoba and British Columbia, and a 
registered forest engineer in the Province of Ontario. | 

My experience in 1957 to 1959, 
employed with the Abitibi Paper Company Limited, the | 
Lakehead Woodlands Division, as a loaging superintendent 
and assistant construction engineer, where I was | 
responsible for the construction of forest access roads, 
layout and location of main and branch roads, TB-Al 
concession Abitibi Paper Company; winter gravel haul 
for the construction of all-weather roads; the con- 
struction and maintenance of winter yeeae- ane the desicn 
and peat iien of the Spruce River Road. 

En Lop 0v=— V59) and: 607 a was | 
employed with Sir Alexander Gibb and Partners as site | 
engineer, the Lakehead Harbour Terminal. As part of i 
duties I was responsible for the drilling and pile | 
testing operations being carried out on harbour ice, 
and the construction and maintenance of the ice sites 
and access. The contractor was Thunder Bay Harbour 
Improvements Limited. 

In’ LoG?. “60 and “61;,,1 was 
employed as logging superintendent and woods manager 


of Mathieu Lumber Company Limited, Sapawe, Ontario. 


I was totally responsible for the location, construction 
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| 
| and maintenance of a 25 mile main winter road, 15 miles 
of which were constructed over ice, and approximately 


53 30 miles of branch road provided for hauling some | 


4 | 100,000 tons of pulpwood and saw logs by company forces |, 





5.) and trucking contractors. 
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7 1964-65, Gibb, Underwood 


bo 


Mcbellan, Winnipeg, Project Engineer, Churchill 








3 | Diversion and Borritwooc Power Sites, 
4 I was engaged in site | 
| investigations, drilling operations, camp constructions 4 
6 | hydro power projects; supervision of cat swing contract, | 
| 
7| Mid-West Drilling were the constractors; winter truck | 
3 haul road analysis and location study from Thompson | 
9 | Manitoba to Missi Falls in concert with Sigfudson | 
i! | 
10 | Transportation, Lyndél Transportation, D. Graham and | 
| ‘ | 

11] Manitoba Hydro Forces, 








12 MR. HOLLINGWORTH: I wonder 
13 if I could stop you for a moment and maybe you could 
l4j tell us what a cat gving contract is. ! 
1s | A Wel loattsmacterminology 
16 | that was applied in Manitoba to the type of operations 
17 | that were carried on by Sigfudson Transportation | 
18 | Company for a number of years, where the materials | 
19 were moved using tractors. hauling sleigh covered | 
20 | and uncovered sleigqhs of material over ice and winter | 
21) roads. | 
22 | MR, HOLLINGWORTH: Thank you, | 
| 
} 





23 sorry. toTinterrtpt! 

24 | A In 1967, with Gibb | 
i | 

25 | Underwood McLellan in Winnipeg, Project Leader, Churchill} 
| } 

26 Diversion Contracts and Assistant Director of Hydraulics | 
\ I was engaged in | 

an Division,/mobilization, logistics and construction of 

28) access roads, camps and transfer facilities on the 


9 Churchill Diversion Project. I also during that period 


39! of time, made a submissionfto the Royal Commission on 
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ini Sei esupervisedicontracts | 


for hauling bulk materials from Lynn Lake, Manitoba to 
Wallaston Lake, Saskatchewan, at an exploration site, 
via winter roads on Reindeer Lake. The contractor in 
that case was Lyndal Transportation. 
in LOIS 4yeuith UNIS 

Limited in Winnipeg, I was engaged in relocation 
studies for part of the Hole River-Island Lake Road. 
This waews 270 mile road constructed each winter 

by Mi-Ki-Si Construction Limiteds wilealseyiduring that 
period carried out analysis of winter roacs for the 
Department of Northern Affairs, Manitoba. and winter 
airstrip construction for the same department. 

I also was engaged by the Department of Indian Affairs 
and Northern Development to investigate a winter haul 
road to Moose Lake Manitoba. 

Th LO SPi vith unNTESATaimitedsD 

IT was engagedjrost recently in a detailed analysis of 
the winter road network in Manitoba, airstrip and all- 
weather road construction and maintenance anc haul 
costs. These studies were in relation to economic 
studies being carried out by the Manitoba “Northlands 


Transportation Studies, Department of Regional 


Fconomic Development and the Province of Manitoba, 


I am currently engaged in studying transportation 


alternatives in Northern Manitoba for the Department of 


Industry and Commerce of that province. 
y 2 
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Q Mr, Jarvis have you | 
provaced’ technical advice mo Foothilist Pipe: Lines 


Limited on the subject of winter road construction ané 


maintenance? | 
A Yes, I have, | 
Q What is the nature and | 
scope of that advice? | 
A It consists of the 


preparation of a report and schedules, indicating the 
probable durations of snow and ice road availability 


in various apreads throughout the pipeline route. 


O On what basis have these 





reports and schedules been prepared? 


A They have been prepared 
on the basis of statistical evaluation of weather pepo 
in the regions with particular reference to snowfall 
accumulation and temperatures. 


AVailable knowledge of the | 
, 
terrain to be tranversed, by the winte@ road, and personal! 


| 
| 
knowledge of the various climatic criteria governing 

various phases of construction and maintenance of winter 


roads in similar terrain, with reference to results of 


research published in the literature. 


Q Cani you: outline the 
results of those studies? 
A Yes, the results of | 


investigations to date can he summarized by three ficures, 


the first of which is displayed on the screen, 


MR. ‘HOLLINGWORTH: If you want 


toscome forward. towexplain) that; Mr.) Jarvis, there's a 
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i| 
L| microphone on the Commissioner's desk, 
2 | A I didn't select the 
3 colours for this, ences Foothills Drafting Department's 
4 so if they offend anybody, blame them. 
5 | This indicates the situation 
64 as I see 1t on spreads one and two. Tha's going from 
Vi mile zero on, and the way these charts were developed 
a || was to examine the snowfall, temperature records based 
H 
9 | on what information is available in the valley, and 
i 
10 | then to make judgments on what type of work related to 
| ; 
11 | winter roads construction could be carried out, under 
12) various climatic criteria that can be used to govern 
134 When you Start Or finish operations, There is a 
14 | preparatory stage in winter road construction, where 
is | on certain types of terrain, a minimal amount of work 
h6y, will assist in furthering construction, and this little 
I 
17! thing up here indicates when it would be possikle to 
18 undertake that, what the average time is, what the 
i9| absolutely earliest date is and what the latest cate 
20 | may be. Then to advance the construction of the 
21] road, certain other criteria must ke availakle and 
22 | this little thing here indicates the average and other 
23 | dacessor that. Again to carry the sort of traffie that 
24) is indicated, certain other climatic criteria and 
25 | a certain amount of time is required to put the road 
26 | “in condition and this indicates when the average cate, 
27 | at which hauling may begin, and others, when the -- 
2g | earliest possible date, the earliest probable and so 


on. These are given by this legend over here. I 


30% needn't go into them. Similarly with the closure over 
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| here, the same sort of evaluation has been mace. These 




















| bar graphs across the bottom are simply projections 
> |! 
| of say the average tondition projecting it down here, 
; and projecting it down here, giving certain haul 
| durations in the one or two spreads, 
- PEyou, go-to the next slide. 
6 
: MR. HOLLINGWORTH: 
| Q I wonder if you might 
il explain what spreads one and two are for our benefit. 
| Pre stheysat the nortn end of the line of sight. 
4 ¢ A Yes, that“srieit, they're | 
ai at the north end. We!lre going from north to south and 
Al 
a this is the spreads three, four and five, we can't 
A really put these together, but as you might expect, the 
a haul durations would decrease somewhat as you co south, 
| and then there's another slide which indicates the 
” situation on the most southerly spreads. 
oii 
call MR. HOLLINGWORTH: Might those 
vol three slides be entered as one exhibit, Mr. Commissioner. 
: | THE COMMISSIONER+ Yes. 
| ( WINTER ROAD CONSTRUCTION SCHEDULE RY 
a | CLAUMATIC CRITERIA. SPREADS } AND. 2 
54> | 
| MARKED AS EXHIBIT 258) 
23h 
24 | 
25 | 
26 | 
7 
28 
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THE COMMISSIONER: 
So if you are doing very well, 


you get about six months even at the north end where 
the construction Season, winter construction season 
lasts longer? 

A Yes sir, it looks like 
thats 

MR. HOLLINGWORTH: 

Q You're suggesting that 
the climatic conditions will allow the use of winter 
roads as indicated by the chart ? 

A That'secorrect, ves. 

Q And what criteria have 
you used in establishing these probabilities? 

A Well I don't know what 
exactly I said in the prepared evidence, but I think 
that chart on these are the criteria that I used. 

Q I see, and if we could 
just have a moment, Mr. Commissioner, there's another 
Slide. You might read your responses into the record 
for the sake of completeness, Mr. Jarvis. 

Ro questhone Soéarsts 

A Okay. Well, yes on 
the basis of the current knowledge of the terrain con- 
ditions that I have and the statistics of the climatic 
record, the odds in any given year for duration of use 
can be established within the limits indicated. 

Q And then on the criteria 


you have used in establishing the probabilities? 


A Yes, the figures displayed 


here indicates a range of criteria for various winter 


| 
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road operations. These are based on practical experience, 


ke 


to 


research results and data on road use in the area and on' 





3) similar terrain. ‘The most conservative values on the | 
4) -- or combinations indicated on the left of the chart : 
5 | have been used in preparing the schedules that were 

| 
6 presented. | 
7} fe) Can you explain exactly | 
3 | what a degree day is for me? | 
9°] A Well the degree day gear 
10 | we use is 100 degree days below 32 degrees Fahrenheit, | 
| is» the) number of -- if you take 10 days, if there have 
12 been 10 days of temperature 10 degrees below 32 degrees 





13 | Fahrenheit, put them together and it gives you a hundred. 





14 | degree days. 

{| . 
15 | O So it's a multiple of a 
16 | number of degrees below 32 times the number of days 
17 | involved? | 
13 | . A That's right. | 
19) Q I see. Are there any | 
20 | other comments you have on this slide, Mr. Jarvis? | 
21 A No more comments on this. 
22 | Q I am proceeding then with | 
23 | the written testimony. Will these roads sustain the | 
24 | indicated traffic volumes over the periods indicated 
25 | without damage to the terrain? | 
26 | A Ves wit proper Ly constructed 
27 | and maintained. | 
23 | - Q What constitutes a pro- 


i 


<9 | perly constructed winter road? 


30 TN One that has sufficient 
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depth and density of frozen soil or snow to support 
trerric., “Lt can be either frozen soil or compacted 
snow Or a combination of the two. 

@) Will there be sufficient 
Snow available within the proposed right-of-way to 
construct winter roads and working pads? 

A Statistical evaluation 
indicates that there is a high probability of adequate 
snow being available to construct these facilities 
over a high proportion of the proposed right-of-way, 
and reference is this slide here, which indicates the 
record of snowfall accumulation at three of the major 
stations going from north to south in the valley. 

Q Thank you, Mr. Jarvis. 

I don't know if you want to stay there or take your 
seat. It's up to you. 

A Minat 'srdste ae far as the 
slides are concerned. 

Q Might the last table 


entitled "Range of Climatic Criteria" be marked as an 


exhibit, sir, and then this slide that is on the screen 


before you marked as an exhibit? 


(SNOWFALL ACCUMULATION BASED ON RECORDED WATER 


EQUIVALENTS MARKED AS EXHIBIT NUMBER 260) 


(TABLE Y, RANGE OF CLIMATIC CRITERIA REQUIRED 
FOR WINTER ROADS OPERATIONS MARKED AS EXHIBIT 


NUMBER 259) 
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In Chief : 
u MR. HOLLINGWORTH: 
2 | . Q Going on with the written 
Si testimony, Mr. Jarvis, will this always be the case? | 
4 A According to statistical 
5 | records -- y : 
6 | THE COMMISSIONER: Miss | 
7 Hutchinson, we just had some documents were to be | 
8 marked as exhibits -- | 
3 | MR. HOLLINGWORTH: She's been | 
Yo | handed copies Of them, sim. : 
11 A According to the stati- 
12 | Sstical record and conservative criteria, yes. The | 
13, possible exception being the first 10 to 20 miles of | 
14] the line, although we consider the snowfall records at 
| 
15 | some stations in that area to be misleading. Those are 
ve | in these more barren areas due to wind sweep at 
17 | recording stations. In any event, snow ean be harvested 
18 | off the Tigirteo tay in these areas quite readily 
19 | without damage to the surrounding terrain. 
2/0) THE COMMISSIONER: Now there | 
21] you are talking about the line where it starts out on 
22 || Richards Island? | 
23. A MHat' strzght, yes. | 
Ba) MR. HOLLINGWORTH: | 
Zu || 0 If unfavourable climatic 
26 | conditions were encountered in a particular year, would 
27) the haul period then have to be restricted? 
i} 
28 | ; A Not entirely. It may be 
29 possible to extend the period of hauling at both ends 
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will be available on the line for ice bridge construct- 
ion and for maintenance of critical areas. The imdicat—| 
j 
ions are that the minimum possible haul period could | 
| 


conceivably be extended to the average haul period pars 


this equipment but it would be costly. This decision 
would have to be made by the applicant and is essentially 
one of economics which I have not analyzed. | 
Q You mention ice bridges. 
What are the proposals put forward in this regard? 


A The applicant is proposing 


s 


| 
to construct bridging over designated crossings up to | 
200 feet in width, and in some cases wider. This pro- | 

| 


cedure should avoid construction, maintenance and 


environmental damage problems which can be encountered | 
' 


at these crossings due to blockage of the stream channel, 
At longer crossings, approaches and ice bridces will 


probably be constructed using artificial snow making 


{ 


equipment producing slush. .In my opinion, this should 


be preferable to more conventional flooding practices. | 
| 

\ 

The applicant has expressed | 

i 


concern about possible blockage of major stream ee) 
by built up ice at these crossings. My experience is | 
that increased spring flow in major streams results in | 


rapid deterioration of the underside of the ice wedae; 


however, if there is any indication that ice bridges 


| 
could cause stream blockage, ripping of the road surface! 


Or approaches could and will be undertaken at the time | 
of-road closure. - | 


i 


Q Finally, a general 


question. Do you have any further comments prior to 
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cross-examination? 

A Well I had indicated 
that I would submit any references and reports that .I 
thought may be relevant at this point. I haven't 
referred to any reports in my testimony and I have 
nothing to submit. Secondly, that we are continuing 
studies of winter road operations, and third, that much 
of the control and work relevant to winter road con- 
struction is one of judgment and experience in the 
field. 

MR. HOLLINGWORTH: That com- 
pletes the testimony in chief of this panel, Mr. 
Commissioner. 

MR. GENEST: Mr. Commissioner, 
before the panel leaves, there are a couple of things. 
One of the reports, I think Mr. Marshall spoke to Mr. 
Hollingworth about this. One of the PeeoEre that is 
listed in eeopore of the testimony of this canel is the 
Alyeska Pipeline technical specifications, which we do 
not have, and I wonder if we could get. 

MR. HOLLINGWORTH: Well Mr. 
Marshall didn't speak to me about it. I understand 
that the pipeline specifications for the Alyeska line 
are some three feet in height, and -- 

THE COMMISSIONERAre what? 

MR. HOLLINGWORTH: A stack 
about three feet in height, and there's considerable 
difficulty getting those to you. 

My understanding was, Mr. 


Genest, that you or your advisors did indeed have the 
technical specifications of the Alyeska pipeline. 
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MR, GENEST: It doesn't help 
me much to tell me what part Isure don't want to try and, 


. end, 
read them over the week/ IS there any way of getting 


this fined down as to what part of it you're 
muinnand on. 

A IT think perhaps Mr. 
Bauer could help me out on that, question, 


; : 
Q We don't have, Mr. Williams 


| 


tells me , the tecnical specifications. 


WITNESS BAUER: 


A Referring to those 





tecnical specifications there were no codes made 
strictly as background material. 

Q Well in what regard -- 
can I ask these questions? 

THE COMMISSIONER: Go ahead. 

MR. GENEST- | 

Q In what regarc where they | 
-- did you use them in coming to the conclusions you | 
expressed in this testimony Mr. Bauer? 

A lt-was primarily to 
comfirm, in other words, a proven method as Alyeska | 
has adopted already to building and our planning. | 


MR. GENEST: Mra ane, 


Iemrsorry, it didn’t get that? 

A, I say it was more or 
less to rely on a proven method as outlined in those 
design specifications. 

@) As the methods of 


construction, was it sir? 


PP ) 
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1| A Thetis (correct: 
>| 0 Sir, there's one more 
3 Chang, lt you would forgive ne. Cir yada rviis a wrist 
| didn't understand the meaning, if you take your spread | 
5 | charts, you have these little blocks on top of pre- 
| paratory construction and haul and I just don't under- 
7 stand what that little block preparatory says which shows 
| you're startingyvin October. What does that -= could | 
g| you help me,? | 
9 
ia WITNESS JARVIS: | 
- ‘ A Yesi~= PDocindicateswt hat | 
a going from the extreme left of that little block, | 
13, that that given certain climatic criteria, certain 
14 | conditions in the field, that that -- those climatic 
| conditions would occur, that's the earliest possible 
te | date that you could expect to find those climatic 
| conditions occurring. Going on down, and we've worked 
ae Rereson certain probabilities offeccurnence.sia cal 
wo that the earliest possible date that certain criteria 
39 Q That*s the white block? 
S| A That, sunight. sithat hss-the 





33 | beginning of the white block. 





23 | QO So that would be at the 
asl beginning of October, that's the earliest you can start 
25) the preparatory work? 

eel ; A Yes, given certain 

sen criteria. 

se! ! (8) And what is that work. 
29} What do you mean by preparatory. 

ial A Well I think you almost 
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have to specify the particular terrain that you were 
working in, in order to come to -- 

QO Can you just give me 
an idea? 

A I can give you an idea 
that if you were working in a swampy area, wet area. 
muskegs that you would want to at, first snowfall go 
in and begin compacting the snow with light load 
ground pressure vehicles in order to accumulate some 


frosty sthat,s ia Standard, practice. 


s 





QO What about terrain that 
is common to pipeline -- if, there is such a. thing? 
A PAL anki Ss disieieudite 


to say that there is. 
No, I think you'd almost have 


to specify the terrain, but that's one thing you would 


do., 

Q Well what would it be 
at spread one? 

A Spread one? 

Q Yes, you've shown us a 


| 
| 
sheet on spread one and you've got a block of PESPBBPEOEY 
work in, spread one... What,is the -- 


A On spread one there would | 


be very little in the way or preparatory work, unless it | 
| 


“was putting in access to areas that you may want to 


remove snow from. You may go in there and prepare a 
roac as, best, youcan in order to get in there quickly. 
It's the minimal amount of work that you can do to aet 


-- to make things easier for you without damaging anythinc. 
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Now, 


Kosten, Jarvis 
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I°m also told where 


the colours, i don’t know if its my misunderstanding, 


the green means minimum possible, at leastthe white 


means the earliest possible start? 


A 


QO 


A 


probable start, when you hit the orange 


That 


"S "Lon, ye sr. 


And is that orange? 


Yes. 
That 


Yes, 


"S average? 


that's early 


date on which the early probable date. 


@) 


colours I can't make sense of the colours. 


You know 


that's the 


about the 


[BRS\— th TEEN! 


this, the minimum probable. is later than the average. 


Now am Y wrong? 


THE COMMISSIONER: Don't 
LGok at me. I believe you're reading it the same way. 
ME GENES? 
@) Or Should it "be 
reversed? 
A _ “chink wer got Off ioe 


a good start there, that we started with 


the earliest 


possible date we go along, going from left to’ rvent, 


we hat the’ orange bar,’ that vs the’ earliest probable 


date, that's about a 75 percent probability. and then 


we -- 


the bottom is average. 


Okay, yes. 


You 


Yes, 


see the orange at 


T see what 


you mean, 
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7 Q I. should reverse those 
2) colours should I? 

Bi A het .S Wau inne the colo, 
4 coding therésis anlattle.confusing 21). right. 

5 | Q Okay. §SO) On othe Op 

6 |l of the boxes for orange, I should read ochre or rust. 
| A NESEY 5 

5 | THE COMMISSIONER: What's 

‘| the -- I probably don't understand. I understand those 


{ 
} 
10 | bars at the bottom, at least I think I do. That's 

















a the haul duration. we can all Percei vest net. And of 
a can see why on those graphs or at those boxes on the 
13) left, the green is latest in time because that's the 
14 | shortest period of haul, presumably that's the most 

15 | southerly limit of this thing? 

ce A Yes. 

i Q Well then why is the 
ell closure latest in time for the green which is the 

| shortest haul. Is that supposed to be May. Closure in 
ail Mayor is that sitting out there with no relationship 
aI LOmene bar —-9 to. the line coming through it. 

32 | A I think again, we tried 
a WOmoue cd. bitte, bite too muchvon ome chart here, but 

24 the green in the event, when you are in the closure 

25 | period, the -- if you project the very last date in 

26 | * closure down, you end up with a maximum possible so 

27 | that the green in that instance indicates the latest 
ul 


| 

| 

| 

| 

| possible closure. 
| 

| MR SCOTT! Isn't the trouble, 
| 


Mr. Commissioner, that if you read the four little gobs 


. 
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at the top, according to the description contained in 

the right hana margin, DL understand that, then if 

you go to the Aten. the colours are all reversed. 
MR. HOLLINGWORTH: You can't use the same 


Covours. - That s pow seer c. 


And the red and orange 
should be reversed, 

MR. HOLLINGWORTH: Maybe 
that's why Mr. Jarvis disclaimed responsibility for 
the poo I wondered why he did at the time. 

MRA SCOTT: IT take it that 
it makes sense if you refer not to the colours so much 
as to the description of them? 

A It might even be more 


easily understood if there were no colours on it at 
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MRe SCOT: 


(@) Devake Lt) Mr... Jarvis, 


muse, So TL! Ie understand it, that if there were no colours 


on it at all, the block at the bottom you read according 
to the description in the left hand margin? 

A That's correct, yes. 

Q And the four little blobs 
that are floating around in space -- 

A Wes. 

, Q -- you read according to 
the description in the right hand margin? 

A Miat Ss, cOmbect. 

MR. HOLLINGWORTH: Well I 
don't think they are floating in space. They bear some 
resemblance to where they are in the calendar. 

A Becyou project them down- 
ward, you end up with the bars at the pone 

. Mi oCOTT: 

@) There is another problem 
that the draughtsman made in doing this. Shouldn't -- 
if you look at the description at the right hand margin 
which says "early probable start, late probable start, 
early possible start, late possible start", shouldn't 
that read early possible, early probable, late probable, 
late possible? 


THE COMMISSIONER: That confuse 


me too, Mr. Jarvis. 
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CEO ape Gs Mirosh, Bauer, Kosten, Jarvis 

ia It's Friday night and I'll see you Monday. 

2 A Okay pathanks,) 1) wilde think} 
B | adore 1ts | 
4 | THE COMMISSIONER: Just before 

5 | you leave, that should be early possible, early -- 

6 | A Phat sunightan Barly, 
7| possible, early probable. | 
g | THE COMMISSIONER: Early | 
9 | probable, late possible, -- no, late probable, late | 
10 | possible. | 
ha , A Right. | 
l2 MR. SCOTT: That's how. I oe 
13 stand it now. | 
14 THE COMMISSIONER: Yes. | 
15, MR. SCOTT -s) There's nothing | 
16 like a chart to simplify the evidence. : 
ay THE COMMISSIONER: Any other | 
18 questions you wanted to ask? 
OS, MR. GENEST: That's all I 
20 wanted to ask, sir. 
21 THE COMMISSIONER: 
22 

| 

23 Well we will adjourn. I 
24) should, Mr. Hollingworth, express through you my Hens 
25 | to Mr. Gibbs and you and your witnesses for being 

26 | willing to sit so late this week so that we could try | 
27 to stay on schedule, and next week we'll sit at | 
28 | 1 o'clock and we will sit Monday evening as well, and | 
29 we will try not to have any evening sittings for the 








remainder of the week. Rut it is conceivable that we 
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might have to,, because I would like to finish phase 1 
by the end of next week. I know it puts a strain on 
counsel and on the witnesses and on the staffs, but 
VoOumwLil ally thankeme [Or it) later ony) so we will 
adjourn until 1 o'clock Monday. 

MR. SCOTT: Mr. Commissioner, 
I would like to announce just before we go that the 
representative of the Department of Indian Affairs and 
Northern Development, Mr. Gamble, won the Ontario 


eveccion poll, and Live got $20.00 for him. 


‘ Mr. Justice Berger came a very 


poor second. 


(PROCEEDINGS ADJOURNED TO MONDAY, SEPTEMBER 


Zend, LOS AT 00 rei.) 
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